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DEMONSTRATION 

AND 

DISSECTIO  N. 


i. 

ROM  the  chylopoetic  vifcera,  our  attention 
is  next  directed  to  thofe  organs  which  are  termed 
their  aftiftants.  The  principal  of  them  is  the 
liver. 

IL 
Liver. 

This  organ  is  the  iargeft  gland  in  the  body. 
It  is  of  a  duficy  red  colour,  fituated  immediately 
under  the  diaphragm,  in  the  right  hypochon- 
drium,  and  its  bounds  are  touched  by  the  edge 
of  the  thorax,  expanding  to  the  region  of  the 
ftomach,  and  even  to  the  left  hypochondrium. 
I  On  its  upper  furface  it  is  convex  and  fmooth, 
where  oppofed  to  the  diaphragm,  only  flattened  on 
its  left  fide,  where  its  furface  meets  the  fituation 
vol.  ii-  b 
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of  the  heart.  On  its  under  fide  its  furface  is 
irregular,  though  at  the  fame  time  concave,  and 
here  it  is  oppofed  to  the  ftomach,  and  inteftines. 

III. 

Towards  the  ribs  it  is  thick,  and  gradually 
becomes  thinner  as  it  advances  forwards  towards 
the  left  fide.  On  its  pofterior  edge  it  is  blunt 
or  obttife.  On  its  anterior  it  is  (harp  or  acute, 
and  from  fide  to  fide  its  breadth  exceeds  what  it 
does  from  before  backwards. 

IV. 

Lobes. 

In  entering  into  a  particular  description  of  the 
liver,  the  firfl  parts  of  it  to  be  demonstrated  are 
its  lobes,  and  thefe  are  divided  into  its  great  and 
fmall  ones,  which  are  fo  confiderable,  as  to  form 
ks  body  and  whole  upper  part.  In  point  of 
fituation,  the  great  lobe  is  placed  obliquely  in  the 
right  hypcchondrium,  and  follows  the  curve  of 
the  diaphragm  ;  while  the  fmall  one,  divided  by 
a  broad  ligament,  is  fituated  almoft  horizontally. 

V. 

Befides  thefe  lobes,  fome  fmaller  ones  alfo  fall 
to  be  noticed,  as,  1 .  The  lobe  of  Spigelius,  fituated 
on  the  left  fide  of  the  great  lobe,  near  the  fpine, 
and  projecting  like  a  nipple  at  the  fmall  curva- 
ture of  the  ftomach:  2.  The  lobulus  caudatust 
an  angle  of  the  former, .  fituated  at  the  midule 
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of  the  lower  fide  of  the  great  lobe  :  and,  3.  The 
lobulus  anonymus,  broader,  though  lefs  promi- 
nent than  the  former  lobule,  and  placed  between 
the  pafiage  of  the  round  ligament  and  the  gall 
bladder. 

VI. 

Ligaments. 

The  next  parts  of  this  organ  are  its  ligaments, 
or  connecting  procefles,  which  are  chiefly  formed 
from  the  doubling  of  the  peritonaeum. 

1.  The  firft  is  the  fufpenfory  one,  or  broad 
ligament,  placed  above  between  the  great  and 
fin  a  11  lobes,  and  extending  below  into  the  umbi- 
lical fiflure.  It  is  connected  obliquely  to  the 
diaphragm,  and  tip  of  the  enfiform  cartilage,  and 
defcending  in  the  fame  direction,  it  adheres  to 
the  inner  part  of  the  flieath  of  the  rectus  ab- 
dominis mufcle  on  the  right  fide. 

2.  The  round  ligament,  which  is  the  remains 
of  the  umbilical  vein,  placed  in  a  doubling  at 
the  under  part  of  the  former  one,  and  fixed  to  the 
navel. 

3.  The  right  lateral  ligament,  which  connects 
the  thick  great  lobe  at  its  back  part  with  the 
pofterior  part  of  the  diaphragm. 

4.  The  left  lateral  ligament,  longer  than  the 
former  one,  and  which  ferves  for  the  connection 
of  the  left  extremity  of  the  fmall  lobe  to  the 
diaphragm. 

b  2 
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5..  To  thefe  is  commonly  adtied  the  external 

coat;  of  the  liver,  which  rs  merely  cellular  fub- 

ftance,  and  unites  the  root  of  the  liver  to  the 
tendinous  part  of  the  diaphragm. 

VII. 

Thus,  by  the  fir  ft  of  thefe  ligaments  is  the 
liver  preferved  in  the  erect  pofture.  By  the 
fecoud  it  is  prevented,  in  lying  down,  from 
preffing  on  the  diaphragm,  fo  that  they  both 
fufpend  it,  and  prevent  its  pre  flu  re  on  the  af- 
cending  cava. 

viir. 

Fijfures. 

Next,  after  the  lobes  and  ligaments  of  this 
organ,  fall  to  be  demonftrated  its  fiflures  or  de- 
preffions,  which  are  chiefly  on  its  under  fide. 

The  firft  is  the  umbilical  fiflure  between  the 
great  and  fmall  lobes,  and  at  the  under  and  fore 
part  of  the  liver.  This  fiflure  is  of  different 
depth  in  different  bodies,  and  behind  it  is  com- 
monly covered  with  the  bridge  or  ifthmus  of  the 
liver. 

1.  The  fecond  is  the  tranfverfe  fiffure,  or  finus 
portarum,  extending  from  right  to  left  between 
the  great  and  fmall  lobes,  by  which  its  ex- 
tremities are  bounded  ;  and  having  the  lobulus 
anonymus  before,  and  that  of  Spigelius  behind, 
the  connection  of  thefe  laft  forms  an  appearance 
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compared  to  a  gate,  and  therefore  diftinguifhed  by 
the  name  of  porta. 

3.  The  intermediate  deprefhon  for  the  paflage 
of  the  vena  cava,  between  the  great  lobe  and  that 
of  Spigelius,  which  has  frequently  a  bridge  over 
it,  forming  it  into  a  canal. 

4.  The  depreluon  of  the  ductus  venofus  run- 
ning a  little  obliquely  from  the  right  to  the  let; 
fide,  and  receiving  a  ligament,  part  of  the  umbi- 
lical vefiels. 

IX. 

From  the  peritonaeum,  tins  organ  derives  a  con? 
which  adheres  clofely  to  it,  and  every  where  it  U 
covered  by  this  membrane,  except  behind,  whtifa 
cclluUr  fublfcunce  coune&tt  it  to  the  diaphragm, 

X. 

This  organ  is  chiefly  compofed  of  a  variety  0: 
veflcls,  the  extreme  branches  of  which  are  inter 
mixed  in  fuch  a  manner,  as  to  form  numbcrlcf; 
pulpy  corpufcules,  termed  acini,  from  their  re 
femblance  to  ftones  or  fmall  kernels  of  fruit;  and 
thefe  again  fubje&ed  to  examination,  appear  com. 
pofed  of  veffels  in  the  form  of  radiated  villi. 

XL 

From  the  importance  of  the  liver,  its  circuit- 
tion  ought  to  be  well  underflood.  It  is  in  thij 
vafcular  congenies  that  difeafe  is  more  apt  to 
form  than  elfewhere,  and  it  is  here  the  blood 
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even  lofes  more  of  that  principle  on  which  its 
peculiar  ftimulus  depends. 

xii.  .  • 

The  principal  artery  of  the  liver  is  the  hepatic, 
which  is  fent  off  from  the  celiac  at  the  point  of 
the  Spigelian  lobe.  Its  root  is  covered  by  the 
pancreas,  and  it  paffes  under  the  ftomach  and 
duodenum,  under  the  omentum  and  biliary  duels 
till  it  arrives  at  the  porta  j  and  having  divided  a 
little  before  into  two  branches,  thefe  enter  the 
great  and  fmall  lobes  of  the  liver.  Being  inclofed 
in  the  paflage  into  the  liver,  on  the  cellular 
membrane,  termed  the  gluToris  capfule. 

XIII. 

Before  its  feparation,  this  artery  in  its  progrefs 
gives  off  branches  to  different  organs  as  it  paffes 
them.  The  firft  are  fmall  twigs  to  the  vena? 
portse,  and  to  the  head  of  the  pancreas,  to  the 
large  branch  termed  the  arteria  duodeno  gaftrica, 
which  again  foon  after  its  origin  feparates  into 
two  principal  divifions,  one  of  which  fupplies 
the  ftomach  and  omentum,  named  the  gaftro 
epiploic  artery  •,  the  other  pervades  the  duodenum, 
and  gives  circulation  to  the  pancreas,  termed  arte- 
Tia  pancreatico  duodenalis.  Befides  thefe  larger 
branches,  fmaller  arteries  alfo  arife,  one  advances 
to  the  upper  and  back  part  of  the  duodenum, 
over  the  biliary  duds.    Next  go  oft"  fmall  arterlt- 
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ro  the  duodenum,  and  nlfo  to  the  pancreas.  Of 
thefe  deferving  notice,  is  the  lower  pyloric  artery, 
fir  branch  of  the  pancreatico  duodenalis,  fent  off 
as  it  reaches  the  duodenum.  Others  arife  at  the 
fame  time,  which  encircle  the  pylorus,  and  chufe 
a  direction  upwards,  in  order  to  inofculate  with 
twigs  from  the  upper  pyloric,  which  comes  from 
the  artery  of  the  ftomach. 

The  next  artery,  from  the  fame  origin,  is  a 
neat  fmall  branch,  named  the  tranfverfe  pancreatic 
artery,  pafling  under  this  organ,  and  running 
along  its  back  part.  It  fends  branches  into  the 
fubftance  of  the  vifcus  from  fide  to  fide,  and  is 
exhaufted  after  pervading  f  of  the  gland.  In  its 
farther  courfe  along  the  circle  of  the  duodenum, 
the  arteria  pancreatico  duodenalis  gives  off  arteries 
outwards  to  the  duodenum,  and  inwards  to  the 
pancreas,  till  it  ends  by  an  inofculation  with  the 
mefenteric  artery. 

XIV. 

When  the  pancreatico  duodenalis  palTes  down, 
the  other  great  divifion  formerly  noticed,  palTes 
up  to  the  ftomach  and  omentum,  named  there- 
fore the  gaftro  epiploic  artery.  The  courfe  of 
this  artery  is  along  the  lower  part  of  the  (lomach, 
making  a  broad  fweep  round  its  great  arch. 
Branches  are  diftributed  by  it  in  every  direction 
along  the  organ,  and  alfo  to  the  omentum.  In 
its  progrefs  along  the  ftomach  it  inofculates  with 
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the  tpienic  artery,  and  the  place  of  this,  from 
inipeclion,  is  uncertain  ;  and,  while  the  fplenic 
artery  forms  the  right  artery  of  the  ftomach,  this 
one  is  properly  the  left  one.  Another  branch 
ill  remains  to  be  noticed,  given  off  by  the 
hepatic  artery,  before  entering  the  liver.  This 
is  the 

XV. 

Py/orica  Superior  Hepatica, 
Which  comes  off  before  the  hepatic  divides* 
or  immediately  after,  from  its  left  divifion.  It 
returns  in  a  backward  direction  to  the  upper  arch 
of  the  ftomach,  and  expanding  fome  fmall  twigs 
on  the  lefTer  omentum,  it  paries  directly  on  to 
the  pylorus,  with  whofe  upper  and  lower  arteries 
it  forms  inofculationg. 

• ; r-  s*r    *  *  -xvi.  :  *  *  y~/':n- 

linpai'wa  Siniflra. 
Within  two  inches,  of  the  liver,  the  hepatic 
artery  is  divided  into  two  principal  branches, 
which  enter  at  the  porta  of  the  liver,  but  pafs 
the  one  to  the  right,  the  other  to  the  left  lobe  of 
the  organ.  This  branch  to  the  left  is  fmaller 
than  the  other.  It  climbs  upon  the  vena  portre, 
and  enters  the  liver  at  the  fofla  umbilicalis.  Its 
circulation  within  the  liver  is  chiefly  diftributed 
to  the  left  lobe,  the  lobe  of  SpigeHu?,  and  the 
anonymous  lobe. 
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Hepattca  D extra. 
The  right  hepatic  branch  paffes  under  the 
biliary  du£ts.  With  them  it  enters  the  right  lobs 
of  the  liver,  previous  to  which  it  giyes  off  the 
arteria  cyftica,  or  branch  that  fupplies  the  circu- 
tlon  of  the  gall  bladder.  Before  confidering  the 
venous  fyftem  of  the  liver,  it  is  proper  to  exa* 
mine  its  appendage,  or  the  gall  bladder, 

ti  .  XVIII.-  '  r.y.JT 

Gall  Bladder. 
It  is  a  fmall  oblique  pyriform  bag,  found  on 
the  under  furface  of  the  liver,  half  funk  into  the 
fubftance  of  the  gland,  and  nearly  horizontal 
when  this  organ  is  found  in  its  place.  It  is 
touched  by  the  duodenum  and  colon,  fo  as  to 
give  a  tinge  of  its  fecretion  to  thefe  parts,  and  it 
inclines  a  little  to  the  right  fule. 

XIX. 

This  gland  pofTefTes  four  different  coverings*  off 
coats,  in  the  fame  manner  as  the  other  bowels. 
The  firft,  or  external  one,  is  derived  from  tlie 
peritonaeum,  and  is  the  fame  that  is  expanded 
over  the  liver.  The  fecond  is  its  rnufcular  coat, 
which  confifts  rather  of  a  few  fcattered  fibrefe 
than  any  regular  rnufcular  ftruclure.  The  third 
is  a  condenfed  cellular  texture,  which  is  named 
Ms  nervous  coat  5  and  the  fourth,  or  its  inner 
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furface,  from  its  fmall  reticular  rugae,  or  folds, 
is  termed  its  villous  coat.  This  rugated  ftruc- 
ture  is  more  minute  towards  its  neck  than  elfe- 
wJhere,  and  its  folds  appear  to  run  in  a  longitudinal 
direction.  This  internal  covering  is  every  where 
perforated  by  fmall  duels,  the  excretories  of 
fmall  follices,  through  which  a  mucus  is  dif- 
charged  to  defend  the  furface  from  the  irritation 
of  the  biliary  fccretion. 

XX. 

Through  its  whole  length,  the  gall  bladder  is 
connected  by  a  cellular  intermedium  to  the  liver, 
a^s  well  as  by  its  vefTels.  Its  principal  veflel,  the 
cyftic  artery,  already  noticed,  branches  over  it 
betwixt  its  coats  in  the  form  of  a  coronary  artery, 
and  being  ramified  in  a  beautiful  manner,  pafTes 
from  it  to  the  liver. 

XXI. 

The  veins  of  the  liver  arife  from  two  fources, 
the  vena  portse,  and  the  terminations  of  its  own 
arteries.  The  former  is  fo  named  from  its  fitua- 
tion  with  refpect  to  the  porta  of  the  liver.  It 
confifts  of  the  veins  gathered  together  from  the 
inteftinal  canal,  and  from  the  fpleen,  and  pan- 
creas, and  its  trunk  lies  obliquely  acrofs  the  fpine. 
On  entering  the  liver,  it  diftributes  branches 
through  the  fubftance  of  the  organ,  and  thus,  from 
being  derived  from  two  origins,  the  hepatic  veins 
are  exceedingly  numerous.    The  veins  from  both 
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origins  unite  by  degrees,  and  accompany  the 
other  vefiels ;  but,  at  the  root  of  the  liver,  they 
form  two  or  three  large  trunks,  which  terminate 
at  the  vena  cava  on  its  perforation  of  the  dia- 
phragm. Thus  the  vena  porta  is  a  peculiar 
part  in  addition  to  the  internal  circulation  of 
the  liver,  being  a  vein  performing  the  office  of 
an  artery,  by  diftributing  the  blood  it  collects 
from  the  arteries  of  the  inteftines,  which  blood, 
is  intended  particularly  for  the  fecretion  of 
the  bile.  From  the  extremities  of  the  porta, 
therefore,  the  biHary  duels  arife  by  extremely 
minute  branches,  termed  pori  biliarii,  or  tubuli 
biliferi,  expanded  over  the  fubftance  of  its  pulpy 
corpufcles.  Thefe  duels  gradually  unite  in  their 
progrefs  into  larger  branches,  which  colled  at 
laft  into  two,  and  run  in  the  end  into  one,  named 
the  ductus  hepaticus  fituated  in  the  finus  porta- 
rum. 

XXII.  *4 
By  the  ductus  hepaticus,  the  gall,  or  bile,  of  a 
yellow  green  colour,  is  conveyed  from  the  liver  ; 
and  by  the  appendage  of  the  liver,  the  gall  bladdery 
or  receptacle  of  the  bile,  a  duel  is  alfo  fent  out, 
termed  the  cy flic.  The  union  of  thefe  duels 
is  termed  the  common  one  or  choledochus,  and 
through  it  the  bile  is  received  from  the  hepatic 
duet  to  be  conveyed  in  part  into  the  cyffctc  one, 
and  thus  lodged  in  the  gall  bladder. 
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XXIII. 

!'rom  confidering  the  general  flructure  and 
circulation  of  the  liver,  we  are  led  to  examine 
its  peculiar  office  of  preparing  and  feparating  the 
bile  for  the  ufe  of  digeftion  ;  for,  whilft  the  bile 
promotes  the  diffolution  and  affimilation  of  the 
food,  it  irritates  at  the  fame  time  the  coats  of  the 
alimentary  canal,  and  hence,  when  the  flow  of 
ft  Into  the  gut  is  any  how  obfhu&ed,  the  perfoni 
becomes  coftive. 

XXIV. 

ft  appears  from  a  variety  of  circumftances,  that 
■.he  fecretion  of  the  bile  is  chiefly  made  from  the 
vena  portarum.  At  firft  fight  this  might  be 
iuppofed  from  comparing  the  great  fize  of  the 
duels  with  the  arteries,  or  from  having  obferved 
a  very  lingular  connection  of  veins ;  the  only 
purpofe  of  this,  that  can  be  reafonably  fuppofed, 
is,  that  a  certain  change  of  the  blood,  and  a 
certain  momentum,  different  from  what  is  feen 
in  other  parts  of  the  body,  is  neceflary  for  t-hc 
parts  of  the  bile  ;  for  what  other  ufe  can  be 
afflgned  for  this  fingular  courfe  of  the  blood  ? 
But,  befides  mere  probability,  it  is  fully  con- 
firmed by  making  inje&ions  j  and  by  thofe  made 
from  the  vena  portarum,  the  fecretion  of  the 
bile  may  be  imitated,  and  pufhed  into  the  biliary 
duels  j  while,  from  the  biliary  du&s,  though 
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it  paifcs  backwards  with  much  more  difficulty 
tlun  forwards,  yet  it  can  be  made  to  return. 

XXV. 

At  the  fame  time,  there  is  reafon  to  fufpect 
that  a  portion  of  the  bile  is  derived  from  the 
hepatic  artery  •,  for,  when  this  artery  is  followed 
to  the  liver,  we  find  a  branch  fent  to  the  gall 
bladder,  called  the  cyftic  artery,  and  it  returns 
into  the  vena  portarum,  not  into  the  vena  cava, 
but  all  thefe  branches  fpent  upon  the  liver  ter- 
minate in  the  vena  cava.  Since  the  conciufion 
to  be  drawn  is,  that  the  blood  returns  from  toe 
gall  bladder  into  the  vena  portarum,  becaufe  no 
fecretion  of  bile  has  been  made  directly  from 
its  branches  into  the  gall  bladder,  it  is  not  de- 
prived of  that  fomewhat  fit  for  the  formation  : 
but  the  other  branches  having  furnifhed  this 
fomewhat,  return  to  the  heart  directly.  And  to 
confirm  this,  on  making  the  fame  experiment 
upon  the  hepatic  artery  as  upon  the  vena  porta- 
ru*n,  there  is  a  fimilar  communication,  though 
it  is  lefs  evident ;  for,  upon  injecting  the  artery, 
the  injection  gets  into  the  ducts,  it  is  poflible 
that  the  liquor  may  have  penetrated  into  the 
vena  portarum,  or  the  beginning  of  the  vena 
cava  hepatica  common  to  both ;  but  itill  there  is 
a  paiftgei 
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XXVI. 

Thus  the  vena  portarum  chiefly  makes  the 
fecretion  of  the  bile,  and  the  hepatic  artery  affifts 
while,  perhaps,  it  performs  other  offices,  by  no 
means  underftood.    Anatomifts  and  phyfiologifts 
are  apt  to  get  into  a  train  of  accounting  for  things 
without  reflection.    The  hepatic  artery  has  been 
faid  as  ferving  to  nourifli  the  liver.    Now,  how 
does  it  appear  that  the  vena  portarum  cannot 
nourifh  it  ?    All  thofe  that  admit  of  the  nourifh- 
ment  being  conveyed  by  arteries,  admit  that  the 
cxliac  and  both  mefenteric  arteries  can  nourifli 
the  ftomach,  pancreas,  guts,  and  fpleen,  how  is 
the  blood  fo  deprived  of  nourilhing  matter  that  it 
cannot  furnifiS  enough  to  the  liver  ?  It  is  taken  for 
granted,  rather  than  proved,  and  we  have  by  no 
means  an  abfolute  proof  that  it  does  ferve  this 
purpofe  ;  only  from  comparing  the  heart,  lungs, 
&c.  we  find  that  blood,  by  having  undergone 
one  circulation,  is  deprived  of  fomewhat  material 
to  us.   Thus  however  great  the  quantity,  that  the 
whole  mafs  in  the  lungs  is  not  fufhcient  to  per_ 
form  certain  purpofes,  unlefs  fomewhat  is  added 
by  the  bronchial  artery,  fo  that  the  hepatic  artery 
may  ferve  fimilar  purpofes  to  the  liver,  and  one 
of  thefe  may  be  nutrition  :  but  we  do  not  prove 
this  with  certainty,  far  lefs  that  it  is  th\ 
purpofe.  ^S*  -  * 
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XXVII. 

From  the  fecretion  within  the  liver,  it  falls 
next  to  be  determined  whence  the  bile  in  the 
gall  bladder  is  furnilhed.  It  is  commonly  taught, 
that  the  gall  bladder  receives  its  bile  from  the 
liver  through  the  hepatic,  and  afterwards  through 
the  cyftic  du£t,  I.e.  it  defcends  by  the  hepatic 
duct,  meets  with  more  refiftance  in  pafling  into 
the  duodenum,  in  the  empty  ftate  of  the  gall 
bladder,  than  to  its  regurgitation  into  the  bladder. 
So,  where  there  is  any  confiderable  refiftance  by- 
aliment  or  wind  within  the  duodenum,  and  the 
gall  bladder  is  not  fully  diftended,  the  bile  pafles 
upwards,  to  be  lodged  there  for  a  certain  time, 
and  after  remaining  there  it  is  pufhed  down, 
either  by  the  preflure  of  the  ftomach,  or  action 
of  the  external  parts  of  the  diaphragm  and  abdo- 
minal mufcles,  or  by  a  fuppofed  action  of  its 
own  coats,  through  the  cyftic  and  through  the 
common  du£l  into  the  cavity  of  the  inteftines; 
or  that  the  cyftic  and  hepatic  bile  have  the  fame 
origin,  and  only  differ  in  confidence,  for  by 
the  ftagnation,  changes  are  made,  the  thinner 
parts  are  taken  away  by  the  abforbent  verTels  j 
but  tHfre  may  be,  befides,  other  changes  made  in 
confequence  of  the  ftagnation,  inteftine  changes 
which  we  cannot  fo  clearly  point  out. 
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XXVIII. 

Another  opinion  fuppofcs,  that  either  the  coats 
of  the  gall  bladder  furniftied  the  cyftic  bile,  or 
that  the  gall  bladder  receives  it  by  particular  fmall 
dudts  opening  dire£tly  into  it.  This  opinion  was 
■fuggefted  by  Dr.  Albinus,  that  the  cyftic  bile  was 
derived  from  the  coats  of  the  bladder;  and  he  has 
mentioned  feveral  circumftances  that  feero,  at 
iirft  fight,  to  prove  it.  Thus,  upon  the  inner 
part  of  the  gall  bladder,  when  flit  open,  we  find 
minute  follicles,  which  are  fuppofed  to  contain 
the  bile,  and  that  in  them  it  acquires  its  toughnefs 
and  greater  vifcidity,  juft  as  in  the  throat  and  ali- 
mentary canal,  the  mucus  is  infpiflated.  A  very 
great  difference  is  alfo  obferved  in  many  animals, 
in  their  confidence  and  properties,  as  in  birds, 
where  the  bile  of  the  liver  has  a  fweet  tafte,  while 
that  in  the  bladder  is  intenfely  bitter,  fo  that 
there  feems  fome  very  eflential  difference  ;  and  it 
is  farther  found,  that  the  cyllic  and  hepatic  duels 
run  parallel  to  each  other,  and  open  feparately 
into  the  cavity  of  the  inteftines,  which  is  likewife 
a  fa£t,  without  any  communication  in  their  courfe 
downwards.  Befides  this,  cafes  are  defcribed 
where  the  cyftic  du&  was  found  obftrucled  by 
calculi,  and  yet  a  confiderable  quantity  of  bib 
was  found  diftending  the  gall  blnddcr. 
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XXIX. 

Now  to  mew  that,  with  all  thefe  appearances 
i  probability,  this  notion  is  deftitute  of  founda- 
tion, it  may  be  obferved  that  thefe  follicles  are  in- 
deed in  the  gall  bladder,  but  they  are  alfo  every 
where  in  the  other  duels,  and  they  are  particularly 
numerous  in  the  ductus  communis ;  and  when 
we  examine  the  contents,  we  find  a  clear  mucous- 
matter  within  the  follicles.  So  that  they  arc 
merely  intended  for  a  defence  againft  an  acrid 
matter,  juft  as  the  bladder  is  covered  with  a 
quantity  of  flimc,  which,  in  fome  difeafes,  is 
discharged  in  great  abundance.  "With  regard  to 
the  two,  they  agree  in  colour ;  and,  by  infpiHatirig 
the  hepatic  bile,  we  imitate  the  cyftic.  So  that 
all  the  changes  may  be  accounted  for  from  die 
effect  of  flagnation  and  abforption. 

XXX. 

With  regard  to  birds,  upon  blowing  into  the 
hepatic  duct  upwards  towards  the  livtr,  we  in- 
flate the  gall  bladder,  there  are  large  branches 
fent  off  to  the  gall  bladder,  there  are  hepato- 
cystic ducts  from  the  branches  of  the  hepatic 
duels.  And  where  the  gall  bladder  has  been 
diftended  with  bile,  and  yet  a  ftone  found,  the 
ftone  has  been  moveable,  and  the  bile  patted  the 
fides  of  the  ftonc ;  and  the  (tone  being  preffed 
down  into  the  duel,  aeled  as  a  valve,  juft  as  a 
cork  within  a  bottle  ftops  the  liquor  before  it  is 
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poured  out  of  it  :  and  a  vaft  number  of  cafes  c:u; 
be  pointed  out,  where  the  cyftic  dud  being  totally 
obftructed,  by  a  ftone  immediately  put  into  it, 
the  gall  bladder  was  found  empty,  the  fides 
almoft  contiguous  and  quite  flaccid  ;  and  a  fingle 
inftance  of  this  kind  is  decifive,  becaufe,  were 
the  opinion  juft  in  confequence  of  the  impaction, 
the  bladder  fhould  neccfiarily  be  found  diftended 
with  bile ;  and,  upon  tying  the  cyftic  duct  after 
20  or  30  hours,  it  has  been  found  more  empty 
than  at  the  time  of  the  experiment. 

XXXI. 

The  fame  arguments  refute  another  fuppofition, 
the  applying  to  men  the  analogy  of  birds  or  the 
having  the  hepato-cyftic-ducts,  whilftit  is  admitted 
thatfome  portion  of  the  bile  may  come  through  the 
cyftic  duct,  it  is  alleged  that  a  principal  fupply 
is  from  the  liver  directly  into  it-,  and  fome  have 
pretended  to  defcribe  thefe  ducts,  and  probably 
from  what  feemed  a  real  obfervation,  for  con- 
fiderable  branches  of  the  hepatic  duct  run  about 
the  gall  bladder,  which  are  more  fuperficial  in 
that  place  than  in  any  other,  the  gall  bladder 
ferving  as  a  defence  to  the  ducts.    But  wherever 
we  find  fuch  ducts,  there  is  no  communication 
between  the  trunks;  the  hepato-cyftic  ducts  ferve 
the  purpofe  of  this  joining;   and  where  thefe 
are  found,  there  may  be  fome  further  communu 
cation. 
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XXXII. 

But  to  refute  fuch  opinions  by  direct  h£t$, 
the  hepatic  duel  may  be  injected  without  a  drop 
entering  the  gall  bladder;  and  the  gall  bladder  may- 
be opened,  cleaned  in  its  inner  coat,  and  the  liver 
then  fqueezed  without  finding  a  drop  poured  out; 
and  when  the  cyftic  duel  is  completely  flopped 
or  tied,  the  gall  bladder  remains  empty.  So  we 
may  confider  it  as  a  point  cftablifhed  in  phy- 
fiology,  that  the  bile  defcends  from  the  liver  by 
the  hepatic  du&,  and  pafles  by  the  cyftic  into 
the  gall  bladder,  and  returns  again  through  the 
fame  channel.  And  there  is  no  improbability  in 
the  flow  being  different  at  different  times. 

XXXIII. 
Chemical  Analyfis  of  the  Liuer,\ 
The  fecretion  of  the  liver,  or  the  bile,  is  one  of  the 
mod  important  in  the  animal  fyftem,  and  it  is  of  two 
kinds,  the  hepatic  and  cyftic,  or  that  forced  dire&ly 
from  the  organ  into  the  duodenum,  and  that  which 
pafles  into  the  gall  bladder,  and  is  there  allowed  to 
accumulate. 

1.  The  hepatic  bile  is  t'hin,  of  a  faint  yellow  co- 
lour, inodorous,  and  but  flightly  bitter,  as  is  percep- 
tible on  eating  the  liver  of  animals. 

2.  The  cyftic  bile  is  thick,  of  a  deeper  colour,  more 
acrid,  and  bitter  to  the  tafte. 

3.  The  proper  colour  of  the  bile  is  a  yellowifh  green, 
of  a  foapy  or  oily  confidence,  refembling  in  its  frotbi- 
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nefs,  on  agitation,  a  Icljtion  of  foap  and  water.  In  its 
tafte  it  is  lefa  bitter  than  that  of  animals. 

4.  The  principles  of  the  bile  dete&ed  by  cbemiftsy, 
confift  of, 

a.  Water,  in  a  great  proportion. 

4.  Albumen,  as  precipitated  by  alcohol  and  mineral 
acids. 

c.  Refin,  as  detected  by  the  foluticn  of  bile,  and  its 
evaporation. 

d.  A  colouring  piinciple  contained  in  the  refin. 

e.  Soda,  in  a  cauftic  fUte,  forming  neutral  fjlts. 
with  acids. 

f.  Pholphorated  calx,  with  a  fm  all  portion  of  iron 
and  culinary  fait. 

5.  The  bile  has  been  confidered  as  an  animal  foap, 
yet  it  differs  frcm  it  in  f'ome  leading  particulars,  for 
it  neither  diffolves  oil,  nor  mixes  with  water  like  foap. 

6.  Bile  is  very  fubjeft  to  putrefadVion,  unlefs  reduced 
to  the  ftate  of  an  extract, 

c 

7.  This  fecretion  has  been  confidered  as  the  blood 
deprived  of  its  oxygen,  and  it  is  confirmed  by  an  ex- 
periment of  coagulating  two  parts  of  blood  with  one 
of  diftilled  water  by  fire,  when  the  filtered  liquor  re- 
fembles  bile  ;  and  the  fame  effect  follows  the  boiling 
of  blood  with  fuming  fpirit  of  nitre,  inilead  of  water. 

8.  The  primary  ufe  of  the  bile  feems,  1.  The  ex- 
trication of  chyle  from  the  chyme,  as  fent  into  the  duo- 
denum. 2.  The  exciting  the  periitaltic  motion  of  the 
inteftines.  3.  Imparting  the  yellow  colour  to  the 
fceces ;  and  4.  Preventing  accumulation  of  mucus,  and 
difengaged  acid  in  the  prima;  vis. 
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Anatomical  Preparation  of  the  Liver. 
A  corroded  preparation  of  the  liver  is  the  bed  mode 
cf  mewing  its  ftruclure ;  and,  in  order  to  do  it  com- 
pletely, it  requires  four  pipes,  and  as  many  different 
coloured  injections.  The  veflcls  by  which  this  organ 
are  inje&ed,  are  the  hepatic  artery  coming  off  from 
the  cacliac,  the  vena  portarum,  the  vena  cava  afcendens, 
and  the  hepatic  dudt,  through  which  the  bile  is  con- 
veyed. The  vena  cava  on  the  fuperior  furface  of  the 
liver,  mould  be  fecured  by  a  ligature  after  the  blood  is 
waflied  out  as  clean  as  poffible.  The  injection  is  then 
to  be  made  in  the  ufual  manner,  and  when  finilhed, 
the  pipes  are  to  be  removed,  and  the  liver  put  into  the 
acid  liquor  for  corrofion  before  the  injection  becomes 
cold  and  brittle,  and  it  fhould  never  be  handled  till  it 
is  perfectly  corroded,  Then  let  it  be  warned  clean, 
and  when  dry,  varnifhed. 

XXXIV. 

Spleen. 

After  the  liver,  the  next  organ  that  falls  to  be 
examined  is  the  fpleen ;  which  is  a  foft  vafcular 
body,  of  a  purple  colour.  In  its  fhape  it  is  long 
and  oval,  of  a  confiderable  fize,  and  occupying  a 
fpnee  immediately  under  the  diaphragm,  or  the 
left  fide  of  the  ftomach  near  the  ribs,  and  above 
the  left  kidney. 

XXXV. 

The  fituation  of  the  fpleen,  however,  is  fub- 
je&  to  fome  variety  from  two  circumftances,  the 
date  of  refpiration,  and  the  dilatation  or  empti- 
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nefs  of  the  ftomach;  for  it  rifes  or  falls  with  the 
dilatation  of  the  lungs,  and  its  obliquity  is  greater 
or  lefs  according  to  the  diftenfion  of  the  ftomach. 

XXXVI. 

The  external  furface  of  this  organ  is  convex 
and,  uniform,  correfponding  to  the  furface  of 
the  ribs,  to  which  it  is  oppofed;  while  internally 
towards  the  fpine,  it  is  irregularly  concave.  In 
fize,  the  fpleen  is  about  5  or  6  inches  long^ 
3  broad,  and  1  thick.  Its  anterior  part  is  more 
concave  than  the  pofterior  one,  and  anfwers  to 
the  convexity  of  the  ftomach.  Deep  fi  flu  res  are 
obfervable  in  different  parts  of  its  edges,  and  it 
is  not  uncommon  to  have  a  fmaller  fpleen  con- 
nected with  the  large  one. 

XXXVII. 

The  connections  of  the  fpleen  are  numerous. 
Below,  it  is  fixed  to  the  omentum,  and  the  omen- 
tum and  blood  veffels  join  it  again  to  the  ftomach. 
Behind,  it  is  connected  above  to  the  diaphragm  ; 
and  below,  through  the  intervention  of  the  peri- 
tonaeum and  intermediate  cellular  membrane  to 
the  left  kidney  and  colon. 

XXXVIII. 

The  fubftance  of  this  organ  is  uncommonly 
foft,  and  by  far  the  moft  tender  of  the  abdominal 
bowels.  It  poflefles  two  layers  or  coverings,  one 
die  peritoneal  coat,  the  other  proper  to  itfelf,  but 
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clofely  joined  to  the  former  covering.  When 
the  fubftance  of  the  organ  is  examined,  it  feems 
a  congeries  of  vafcular  parts  united  by  cellular 
matter,  and  the  extremities  of  its  veflels  terminate 
in  penicelli  or  fmall  brumes,  fomewhat  fimilar  in 
appearance  to  glands.  So  delicate  is  the  ftrudture 
of  its  veflels,  that  any  injection  of  it  made,  is 
found  to  extravafate  into  its  cellular  membrane, 
and  to  give  its  ftruc~ture  a  follicular  appearance. 

XXXIX. 

In  proportion  to  its  fize,  the  veflels  of  the 
fpleen  are  larger  than  thofe  of  any  other  organ. 
Its  artery  is.  a  principal  branch  of  the  cxliac,  and 
is  one  of  the  mod  remarkable  in  the  body.  It 
is  as  large  as  a  goofe  quill.  It  proceeds  from  the 
cxliac  trunk  at  right  angles,  and  runs  a  foot  in 
length  acrofs  to  reach  the  fpleen.  In  this  courfe 
it  obferves  a  ferpentine  direction  ;  and,  after 
fending  off  branches  to  the  pancreas,  and  the 
arteriie  breves  to  the  left  end  of  the  f'.omach,  it 
goes  into  the  fubftance  of  the  fpleen,  dividing 
into  a  great  many  branches  which  enter  by  the 
concave  furface  of  the  organ,  and  plunge  deep 
into  its  fubftance. 

XL. 

The  firft  of  the  branches  of  the  fpienie  artery 
thus  defcribed,  is  the  pancreatica  magna,  which 
pafles  to  the  right  under  the  pancr  as,  and  belongs 
chiefly  to  its  rounded  end,  under  the  duodenum. 
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2.  By  the  border  of  the  pancreas  to  the  left, 
it  fends  alfo  fliort  branches  into  that  organ. 

3.  Next,  its  branches  afcend  to  the  back  part 
of  the  ftomach,  and  its  very  large  and  principal 
one,  is  the  gaftro  epiploic  artery.  It  arifes  under  the 
ftomach,  beyond  the  head  of  the  pancreas,  makes 
a  terpentine  arch,  turning  upon  the  ftomach,  and 
fending  branches  up  to  it,  and  down  upon  the 
omentum. 

4.  Laft  of  all,  the  vafa  brevia  are  given  off  to 
the  ftomach  before  it  enters  the  fpleen. 

XLI. 

The  fplenic  artery  then  entering  the  fpleen,  is 
fubdivided  into  branches,  which  are  crowded 
together,  and  run  in  every  direction,  forming  at 
length  plexus  or  penicelli,  which  terminate  in  the 
branches  of  the  correfponding  vein.  This  vein 
is  larger  in  proportion,  than  the  artery.  It  is 
much  ramified,  and  carried  through  the  whole  of 
the  organ.  It  receives  the  blood  without  the 
intervention  of  cells,  and  into  it  flow  the  contents 
of  the  vena  brevis,  of  the  ftomach,  veins  of  the 
pancreas,  &c.  fo  that  it  forms  a  chief  branch  of 
:he  vena  portas. 

XLII. 

From  the  fpleen,  no  excretory  duCt  has  been 
found  to  proceed,  which  has  rendered  the  ufe  of 
this  organ  ambiguous.   It  appears3  however,  -from 
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the  termination  of  its  vefl'els  on  the  vena  portce, 
that  it  has  a  connection  with  the  fecretion  of  the 
liver,  and  that  it  difpofes  the  blood  collected  in 
the  vena  porta?,  to  be  more  eafily  formed  into 
that  fecretion. 

XLIII. 

The  fpleen  thus  appears  like  a  clot  of  blood 
inclofed  in  a  membrane  of  no  greater  thicknefs 
or  toughnefs.    We  find  arteries  in  great  number 
conveying  a  great  proportion  of  blood  into  the 
fubftance  of  it,  and  there  divided  into  very  mi- 
nute branches.     In  like  manner,  there  are  a 
number  of  .very  minute  branches  of  veiin,  joining 
together  to  form  larger  veins,  and  forming  a 
trunk,  terminating  in  the  vena  portarum.    In  the 
human  body  there  is  no  intervention  of  cells, 
which  are  only  fe"en  when  an  injection  is  thrown 
in  with  too  great  force,  in  which  cafe  there  is 
an  extravafation   into   the  cell  alar  membrane. 
Neither  do  we  obferve  knots  that  may  be  called 
glandulx,  or  any  duels  or  hollow  tubes  fent  out, 
except   the  red  veins  and   common  lymphatic 
veflels. 

XLIV.  - 

What  account,  therefore,  is  to  be  given  of  the 
fpleen  ?  This  may  be  judged  of  from  the  want 
of  particular  duds,  that  we  can  only  form  con- 
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je&ures  about  it;  and  the  variety  of  opinions  ad- 
vanced, plainly  prove  the  uncertainty  of  all  of 
them ;  and  indeed  mod  of  them  are  fuch  as 
fcarcely  merit  attention. 

XLV. 

A  l.i te  opinion  concerning  the  fpleen  forming 
the  red  part  of  the  blood,  cannot  even  be  except- 
ed y  fo  that  there  is  nothing  fixed  or  determined 
concerning  the  ufe  of  the  fpleen,  further  than  a 
general  prefumption  that  it  is  fubfcrvient  to  the 
liver.  For  let  us  fee  what  kind  of  notion  we  can 
have  of  the  fpleen  forming  the  red  part  of  the 
blood.  We  obferve  a  very  great  quantity  of  red 
blood  entering  the  fpleen.  Surely  that  can  be 
no  argument  for  its  forming  the  blood  ?  It  is 
formed  before  it  enters  ;  and  the  only  foundation 
for  the  opinion  is,  that  red  particles  are  obfervable 
in  the  lymphatic  veiTels,  when  thefe  are  tied  up. 
But  the  fpleen  has  been  cut  from  animals,  they 
have  furvived  the  operation,  days,  months,  and 
years,  and  the  colour  of  the  blood  has  remained 
all  the  while  the  fame.  How  is  this  to  be 
explained  ?  That  the  lymphatic  veflcls  of  the 
fpleen  chiefly  convey  the  red  parts,  but  that  the 
whole  lymphatic  fyftem  contributes  in  the  fame 
oflice.  So  far  fuch  an  hypothefis  may  be  com- 
mended as  ferying  for  a  retreat,  but  what  are 
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we  to  think  of  it  ?  That  the  veflels  by  nature 
intended  for  abforbing  the  colourlefs  part  of  the 
blood,  which  in  a  found  animal  convey  only  the 
colourlefs  parts,  are  to  be  fuppofed  to  form  the 
red  globules.  There  is  certainly  an  improbability 
in  it,  to  fuppofe  that  lymphatics  that  take  in  a 
fluid  from  the  furface  of  the  fkiti,  mall  change  its 
nature,  and  convert  it  into  red.  Why  lay  the 
burden  upon  that  parr  of  the  fyftem  called  lym- 
phatic ?  Why  have  recourfe  to  more  than  the 
firft  beginnings  of  the  lacteals,  and  to  fuppofe 
that  the  food  may  be  fo  converted  ?  But,  to 
(hew  the.  abfurdity  of  fuch  opinions,  v/e  find 
that  the  experiment  fucceeds  in  the  fame  way  in 
whatever  organ  of  the  body  it  is  made.  We 
know  from  a  great  number  of  experiments,  that 
wherever  we  let  in.  air  upon  the  fenfible  and  deep 
feated  organs,  whether  we  tie  up  the  lymphatic 
veflels  or  not,  we  fhall  find  red  parts  conveyed 
through  every  lymphatic*  veflel,  becaufe  from  the 
irritation  of  the  air  fuch  an  inflammation  is  pro- 
duced as  gives  occafion  to  the  effufion  of  the  red 
parts,  which  are  again  taken  up  by  the  abforbent 
fyftem. 

XLVL 

But,  further,  if  the  fplcen  was  intended  for 
the  formation  of  the  red  blood,  why  is  the  blood 
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fent  from  it  into  the  liver  ?  Why,  after  perform- 
ing its  office,  does  it  not  return  in  its  fhorteft 
road  into  the  vena  cava. 

*  XLVII. 

We  may  fay  that  the  bile  is  thrown- in  to  break 
the  force  of  the  blood,  as  it  is  in  the  fecond 
circulation  that  the  bile  is  bed  formed.  But  in 
the  herbivorous  animals,  where  the  tract  is  longer, 
and  more  blood  difperfed  upon  the  alimentary 
canal,  we  flill  find  a  fpleen  :  fo  that  it  would 
appear  that  fome  change,  which  we  perhaps  fhall 
never  be  able  to  afcertain  abfclutely,  is  produced 
on  the  blood  in  its  pafTage  through  the  fpleen, 
fuch  as  fits  it  for  the  feparation  of  the  bile.  Or 
there  is  the  ftrongeft  reafon  to  believe  that  it 
is  fubfervient  to  the  liver,  though  with  regard 
to  the  manner,  we  {lull  perhaps  never  be  able 
fully  to  utiderftand  it.  From  experiments  that 
have  been  made  by  cutting  out  the  fpleen,  and 
obferving  the  changes  made  upon  the  bile,  we  can 
yet  conclude  nothing  certain,  and  we  can  draw 
the  mod  general  conclufions  only,  that  it  is  con- 
ftant  in  all  animals  in  which  bile  is  fecreted  ;  and 
in  all,  the  blood  enters  from  it  info  the  vena 
portarum,  which  is  the  principal  organ  ferving 
for  the  feparation  of  the  bile. 
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Anatomical  Preparation  of  the  Spleen. 
As  the  texture  of  this  organ  is  fo  foon  broken  down, 
it  mud  be  procured  for  irje&ioa  in  the  moll  recent  ftate. 
It  is  to  be  inje&ed  only  by  the  artery  and  vein,  fince 
it  poflefles  no  excretory  duel;  and,  if  the  organ  is 
frefh,  the  extremities  of  the  veins  will  appear  uniformly 
rounded*  The  after  treatment  is  to  be  conducted  in 
the  fame  manner  as  defcribed  in  the  liver. 

XLIX. 
Pancreas. 

The  pancreas  is  a  long  flat  gland  of  the  con- 
glomerate kind.  It  is  fituated  in  the  epigaftric 
region,  arid  placed  tranfverfely  0:1  the  back  part 
of  the  abdomen,  between  the  ftomach  and  fpine. 
In  its  fhape  it  is  faid  to  referable  much  the 
tongue  of  a  dog,  and  it  poffefTes  an  elongation  or 
procefs  from  one  of  its  extremities,  which  adheres 
clofely  to  the  duodenum,  and  is  termed  its  head. 

L. 

In  describing  more  particularly  its  fituation» 
the  body  of  the  pancreas  pafTes  before  the  upper 
part  of  the  tranfverfe  portion  of  the  duodenum, 
and  over  the  aorta,  vena  cava,  and  part  of  the 
fplenic  vefl'els,  to  all  of  which  it  is  attached  > 
and  through  the  intervention  of  the  omentum, 
one  end  of  it  alfo  is  fixed  to  the  fpleeri.  Its 
membranes  are  derived  from  the  mefocolon,  and 
confift  of  two  layers. 
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The  ftru&ure  of  the  pancreas  confills  of  acini, 
which  unite  to  form  fmall  glands  or  iobes.  A 
quantity  of  cellular  fubflance  loofely  connects 
them,  fo  that  an  external  appearance  of  fmooth- 
nefs  and  uniformity  is  afforded.  The  circulation 
of  the  pancreas  has  been  already  detailed  in  that 
of  the  preceding  organs,  its  arteries  atifing  from 
the  hepatic  and  fplenic  by  feveral  branches  which 
pafs  into  its  fubflance  in  different  places,  and 
chiefly  in  a  tranfverfe  direction.  Its  veins  obferve 
the  fame  name  and  courfe  as  it's  arteries,  and 
terminate  in  the  vena  portx. 

LII.  - 

From  the  different  acini  of  this  organ,  fmall 
duels  arife  which  unite  and  form  larger  ones, 
and  in  their  courfe  they  obferve  a  tranfverfe  di- 
rection. They  at  laft  meet  in  one  common  dudt, 
termed  the  pancreatic  duct. 

LIII. 

The  pancreatic  duel  begins  at  the  left  extremity 
of  the  pancreas,  and  runs  in  the  fubflance  of 
the"  gland,  a  little  below  its  middle,  gradually 
enlarging  in  fize  in  its  courfe  in  confequence  of 
the  different  branches  joining  it,  till  at  laft  it  is 
found  equal  to  a  fmall  quill.  At  the  right  ex- 
tremity of  the  organ  it  receives  the  duel  of  the 
elongation  or  procefs,  and  it;  then  terminates  ob- 
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liquely  in  the  duodenum,  along  with  the  duel  us 
communis  choledochus,  though  the  place  of  this 
termination  varies  a  little  at  times. 

LIV. 

The  ufe  of  the  pancreas  is  clearly  to  fecrete  a 
fluid  of  a  falivary  nature,  which  is  poured  into 
the  interlines. 

LV. 

To  fum  up  our  opinion  of  this  organ,  we  ob- 
ferve,  that  it  is  the  principal  falivary  gland.  There 
is  a  famenefs  of  colour,  a  fimilar  divifion  into 
lobes,  the  coats  of  the  duels  thin  and  tranfparent, 
very  much  refemble  the  coats  of  the  inferior  maxi- 
liary  gland,  and  fomet'n-nes  concretions  form  with- 
in the  duels,  refembling  feme  of  the  other  falivary 
concretions,  and  they  agree  perfectly  in  colour 
and  confidence.  One  farther  refemblance  may 
be  pointed  out,  that  mercury  afFecls  thefe  glands 
in  like  manner  as  the  falivary  glands  are  affciSled  -r 
and  it  is  fufpe&ecl  that  the  diarrhoea  which  mer- 
cury produces,  is  very  much  owing  to  an  increafed 
difcharge  from  the  pancreas  y  and,  when  a  pipe 
i3  fixed  into  the  duel  of  the  pancreas,  a  liquor 
like  the  faliva  is  difcharged  from  it. 

LVI. 

The  arteries  of  the  pancreas  come  from  the 
fplenic  arteries,  nearly  at  right  angles ;  and  it 
happens  that  all  the  falivary  glands  are  fupplied 
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with  arteries  much  is  the  fame  manner :  fo 
that  the  direction  no  ways  correfponds  to  the 
effect  of  mercury  upon  them,  which  was  fup- 
pofed  to  be  thrown  into  the  arcli  of  the  aoita 
towards  the  head,  and  to  be  determined  into 
thefe  glands  by  the  direction  of  the  arteries, 
and  the  pancreas  w.is  overlooked.  But  it  is 
evident  that  the  effect  of  mercury  here  is  to  be 
explained  upen  the  very  fame  principles  as  the 
iteration  of  the  faliva.  Why  do  thefe  glands 
feparate  fpittle  ?  Whoever  fhall  explain  this, 
will  be  better  able  to  explain  the  other.  They 
both  depend  upon  a  particular  organization,  upon 
minute  circumftances  in  the  ultimate  divifion  of 
the  veffels,  and  fenfibility  of  the  nerves,  circum- 
ftances that  altogether  efcape  us ;  fo,  till  we 
explain  this,  it  is  in  vain  to  fpeak  of  the  other. 

lvh. 

Chemical  Analyfis  of  the  Pancreatic  "Juice. 
The  quantity  of  pancreatic  juice  fecreted,  feems 
equal  to  three  times  the  quantity  of  faliva;  and,  by 
chemical  examination,  the  nature  of  the  faliva  and  this 
fecretion  are  found  to  correfpond,  as  far  as  can  be 
judged  from  fmel!,  taftc,  colour,  and  confidence. 

:  Anahfis  of  Contents  of  the  Cbyhpoctic  Vifccra. 

Having  now  demon  ftrated  the  chylopoetic  vifcera, 
and  their  afiiftant  organs,  which  pour  their  d liferent 
fecretions  into  them,  it  is  proper  to  examine  chemically 
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their  contents,  confining  of  the  chyme,  chyle,  and 
fceces. 

Chyme. 

Chyme  is  the  product  of  the  undigelled  food  in  the 
flomach.  It  is  of  a  cineritiocs  or  yellow  colour,  and 
of  a  pultaceous  foft  confn1er.ee.  From  the  nature  of 
vegetable  and  animal  matter,  as  food,  its  principles 
moil  confift  of ; 

1.  The  alible  parts  of  fuch  matter  reduced  into  a 
pulp,  or  a  foft  mafs. 

2.  Thofe  parts  of  it  which  remain  undecompofible, 

3.  A  union  of  faliva,  gaftric  fluid,  and  mucus  along; 
with  them. 

In  this  ftate  it  muft  pafs  from  the  ftomach  into  the 
fmall  inteftines.. 

Cbyls, 

The  chyme  in  the  fmall  inteftines  is  feparated  into 
two  parts,  chyle  and  fceces. 

The  chyle  is  a  whitifh  liquor,  of  a  fweet  tafte.  It 
much  refembles  milk,  but  is  of  a  thinner  confidence ; 
and  its  refemblance  to  milk  appears  ftill  ftronger  when 
it  is  more  fully  examined. 

The  quantity  of  chyle  depends  much  on  the  nature 
of  the  food,  but  from  5  or  6  lbs.,  little  more  than  \  of : 
this  product  is  elaborated. 

The  conftituent  principles  of  chyle  are  much  the 
fame  with  thofe  of  milk,  confuting  of  a  ferous,  oi!y3 
and  coagaiabie  part.    Thus  there  is  obtained  from  it ; 

1.  Water,  which  is  its  greareft  proportion. 

2.  Oily  cream,  a  combination  of  hydrogen  and  car-, 
bon. 

«  S 
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3.  Cheefe,  or  coagulum,  formed  from  the  carbon 
and  azote  of  the  food. 

4.  Earth,  for  calculi,  are  found  in  the  thoracic  duel 
and  la&eals. 

5.  Animal  lymph,  as  mixt  with  the  juices  of  the  in- 
terlines. 

From  this  view,  chyle  feems  milk  in  a  prepa- 
ratory ftate,  or  poflefling  lefs  of  the  coagulable  or 
animal  principle,  which  becomes  perfected  on  its  enter- 
ing the  thoracic  du&,  from  its  mixture  with  the  con- 
tents of  the  lymphatics  poured  in  here. 

Faces. 

The  foeces  are  a  yellow  or  brown  mafs  of  various 
confidence  in  different  parts  of  the  inteftines,  and  ex- 
pelled in  a  form  moulded  by  that  of  the  part  they  pafs 
through.  They  confift  of  the  undigc.lcd  part  of  the 
aliment  mixed  with  the  bile  and  fecretion  of  the  in- 
teftines. They  poffefs  a  difagreeable  and  peculiar  odor, 
differing  in  different  aoimals.  They  firft  appear  in  the 
cascum,  and  are  faid  to  difcover  a  fweet  tafte.  Their 
quantity,  daily,  i3  not  Itfs  than  4  or  5  oz.,  but  this  is 
regulated  by  the  food,  vegetable  food  affording  a  larger 
proportion  than  animal  food. 

The  conMituent  principles  of  the  forces  are  ; 

1.  Water,  for  diftillation,  reduce  them  to  -jrc  of  their 
weight. 

2.  A  foetid  principle  affecTing  the  noftrih-. 

3,.  Inflammable  carbonated  air,  which,  on  being  fet 
cn  fire,  burns  with  a  bluifh  green  flame. 

4.  The  indigefied  remains  of  the  food,  which  the 
bowels  cannot  act  upon ;  and 
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5.  The  mixture  of  inteftinal  excretions,  viz.  bile, 
enteric  and  pancreatic  juice,  mucus,  &c. 

From  this  view,  the  faliva  and  gaftric  juice  in  the 
ftomach  make  the  preparatory  change  on  the  food  by 
converting  it  into  c\yme,  or  give  it  the  feparable  (late 
of  its  alible  principles.  Thus,  to  take  an  example, 
milk  is  coagulated  in  the  ftomach  in  order  to  feparate 
its  principles  as  the  firft  Hep  of  digeftion.  In  the  intef- 
tines,  the  bile  and  pancreatic  juice  make  the  fubfequent 
alteration,  by  uniting  thefe  alible  principles  into  a 
fluid  or  chyle,  and  feparating  from  this  fluid  the  ir.di- 
geftible  part,  or  fceces ;  and,  in  lfie  thoracic  duft,  this 
fluid  or  chyle  is  perfected  by  its  mixture  with  lymph, 
or  the  contents  of  the  lymphatic  fyftem.  From  the 
thoracic  duct  it  next  paflVs  into  the  general  circulation, 
where  the  proceis  of  refpiration,  as  already  noticed,  be^ 
flows  on  it  the  perfect  animalized  ftate. 

Lymph,  then,  would  feem  the  fundamental  prepara- 
tory menftruum  which  is  kept  ready  by  the  fyftem  to 
be  poured  out  in  a  variety  of  places,  as  the  aliment 
defcends  in  order  to  be  united  with  it ;  for  we  find,  on 
examination,  that  the  faliva  and  pancreatic  juice,  and 
rtiat  the  lymph,  a*  far  as  we  can  judge  by-examination, 
agrees  with  each  other  in  their  nature. 

The  exact  quantity  of  the  excretions  for  the  purpofes 
of  digeftion  and  ch) lification,  it  is-  difficult  to  deter- 
mine. For  each  meal,  it  is  computed  there  is  6oz.  of 
faliva  ;  of  bile,  from  the. fize  of  the  liver,  that  th?re  is 
not  lefs  than  24  oz.  ;  and  of  pancreatic  juice,  there  is 
3  oz.    The  weight  of  thefe  organs  is  r3ted  at  3  lbs. 
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izoz.  to  the  liver,  3  oz.  to  the  pancreas,  r:nd  14  cz. 
to  the  fpleen.  The  flow  of  bile  from  the  liver  is 
greateft  when  the  ftomach  is  diftended  from  the  preffure 
of  the  organ  againft  the  ftomach,  and  the  reverfe  of 
this  takes  place  with  refpecl  to  the  gall  bladder,  which 
has  its  fluid  prefled  out  by  the  diftenfion  of  the  duode- 
num. 

Thus  the  bile  is  the  menftruum  that,  by  its  combi- 
nation, feparates  the  chyle  and  focces,  prevents  the  ab- 
sorption of  the  latter  along  with  the  former  ;  and,  by 
its  irritation  of  the  intcfiinal  car,2l,  haftens  its  exit  from 
the  body. 

During  thefe  procefles  going  on  in  the  ftomach  and 
inteftines,  thefe  organs  are  never  deftitute  of  the.  pre- 
lence  of  gafes.  In  health,  the  quantity  is  fmall,  but 
they  are  accumulated  by  difeafe. 

Gaftric  air,  when  examined,  has  been  found  to  con- 
f:ft  of  a  mixture  of  four  different  kinds. 

1.  Carbonic  acid  gas,  which  is  moft  in  the  ftomach, 
and  in  fmall  quantity  in  the  inteftines. 

z.  Vital  air,  contained  chiefly  in  the  ftomach  and 
inteftines. 

3.  Azote,  and  carbonated  inflammable  air,  contained 
in  the  large  inteftines. 

As  the  prefence,  then,  of  the  carbonic  gas  nnd  vital 
air  is  greateft  in  the  ftomach  and  fmall  inteftines,  lo 
thefe  gafes  are  the  fundamental  principles  cf  the  chyle. 
Thus  carbon,  united  with  hydrogen,  forms  the  oily 
or  creamy  part ;  and  carbon,  with  azote,  the  cheefy  or 
coagulable  part. 
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LVIII. 

From  the  moveable,  which  we  have  now  ex- 
amined, we  proceed  next  to  what  are  termed  the 
fixed  vifcera  of  the  abdomen  j  the  firft  of  which 
is  the  kidneys. 

LIX. 

The  kidneys  are  two  glandular  bodies,  of  a 
pale  red  colour,  fituated  on  each  fide  of  the  vertebrae 
of  the  loins,  on  the  pofterior  part  of  the  abdo- 
men, upon  the  two  laft:  ribs.  The  right  kidney 
lies  under  the  great  lobe  of  the  liver,  and  is  con- 
fequently  lower  than  the  left  one,  which  lies  un- 
der the  fpleen.  The  concave  fide  of  the  kidneys 
is  turned  inwards  to  the  vertebrae,  and  the  convex 
fide  outwards. 

LX. 

The  kidneys  poffefs  numerous  connections. 
The  right  one  is  attached  to  the  liver  and  duo- 
denum by  means  of  cellular  fubftance,  and  its 
peritonseal  covering.  The  left  one  is  connected 
to  the  fpleen  by  the  fame  means,  while  both  are 
united  to  the-mufcles  on  which  they  are  placed, 
and  alfo  to  the  renal  glands  and  colon.  From 
thefe  connexions,  they  accompany  the  motions 
of  the  liver  and  fpleen  in  the  different  ftates  of 
refpiration. 

LXI. 

The  fize  of  the  kidneys  is  about  five  or  fix 
fingers'  breadth  in  length }  but  it  is  confiderably 
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lefs  from  the  outer  to  the  inner  fide,  and  IT  ill 
lefs  from  before  backwards.  Hence  it  lias  been 
compared  to  a  kidney  bean.  The  difpofition  of 
the  veffels  diftinguifhes  the  right  kidney  from  the 
left  when  taken  out  of  the  body. 

LXII. 

Each  kidney  isfurrounded  by  a  covering  of  loofe 
cellular  membrane,  within  which  is  contained  a 
confiderable  quantity  of  fat;  and  this  covering 
invefts  both  the  kidney  itfelf,  and  alfo  its  large 
veffels,  fo  as  to  defend  them  from  the  preflure 
of  the  furrounding  organs.  On  the  removal  of 
this  covering,  the  proper  coat  of  the  kidney  ap- 
pears, confining  of  two  layers,  its  proper  mem- 
brane, and  condenfed  cellular  matter,  which  form 
a  flrong  adhefion  to  it,  and  are  reflected  over  the 
edges  of  the  finus,  to  be  joined  to  its  pelvis  and 
large  veffels. 

lxiu. 

The  fubfiance  of  the  kidney  is  commonly  de- 
fcribed  as  fmooth  and  uniform  ;  and  where  an 
irregularity  takes  place,  it  is  in  confequence  of  its 
original  lobes  not  properly  incorporating.  It  is 
divided  into  two  parts,  a  cortical  or  external  part,, 
and  a  medullary  or  internal. 

I     LXIV.  '* 
The  cortical,  or  fecreting  part  of  the  kidney, 
furrounds  it  fo  as  to  form  a  third  of  its  breadth  5 
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and,  by  its  procefles,  or  partitions,  the  medullary 
parts  are  feparted  from  each  other.  The  medul- 
lary, or  uriniferous  part  of  the  kidney,  is  diftin- 
guifhed  by  its  rednefs  and  diftintl  columns ;  and 
thefe  columns  terminate  in  its  papillje,  or  mam- 
milary  procefles.  Thefe  papillje  are  connected 
to  each  other  by  cellular  membrane  ;  they  form  a 
continuation  of  the  uriniferous  part  *,  their  num- 
ber is  uncertain,  amounting  from  eight  to  feven- 
teen,  and  depending  on  the  number  of  original 
lobes  of  which  the  kidney  is  compofed,  and  alfo> 
on  the  incorporation  of  fome  of  the  papillae  with 
each  other.  The  points  of  the  papillae  compofe 
the  terminations  of  the  uriniferous  tubes  ;  and 
thefe  terminations  through  which  the  urine  diftills, 
are  diftinct  to  the  eye.  From  the  rwt  of  each 
papilla  originates  a  membranous  tube,  termed 
the  infundibulum,  to  receive  the  difcharge.  The 
number  of  thefe  tubes  correfpond  with  the  papillae, 
wnlefs  where  more  than  one  papilla  opens  into 
the  fame  tube. 

LXV. 

In  their  progrefs,  thefe  tubes,  or  infundibula, 
unite  into  larger  trunks,  two  or  three  in  number; 
and  by  the  exparffion  of  thefe  trunks,  a  cavity  of 
confiderable  fize  is  formed,  anfwering  to  the 
ihape  of  an  inverted  cone,  and  conftjtuting  the 
pelvis  of  the  kidney.  In  point  of  fituation,  the 
pelvis  is,  for  the  greater  part,  without  the  body 
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of  the  kidney;  it  contracts  at  lad  into  a  long 
tube^  diftinguifhed  by  the  name  of  the  ureter, 
One  of  thefe  tubes  is  appropriated  to  each  kidney: 
but  they  have  been  occafionally  met  with  double 
in  one  or  both  kidneys.  In  their  defcent,  the 
ureters  pafs  obliquely  behind  the  peritonaeum  ;  and 
this  obliquity  is  alfo  obferved  in  their  infertion 
into  the  bladder,  which  hinders  the  return  of  the 
urine  from  them.  In  their  paflage  downwards, 
the  ureters  go  over  the  great  pfoas  mufcles  and 
iliac  veffels,  at  the  fore  and  lateral  parts  of  the 
facrum.  Their  termination  is  in  the  under,  outer; 
and  back  part  of  the  bladder. 

LXVI. 

Thefe  tubes,  in  the  couvfe  of  their  defcent; 
have  been  compared  to  the  letter  /;  and  they 
occafionally  fuffer  dilatations  and  contractions, 
which  occafion  fome  change  of  their  cylindrical 
fhape.  Thefe  contractions  occur  chiefly  in  their 
courfe  over  the  pfoas  mufcles,  and  their  infertion 
into  the  bladder.  The  ftructure  of  the  ureters  is 
formed  by  three  coats.  The  firft  is  fimply  a 
peritoneal  covering ;  the  fecond  is  of  a  mufcular 
nature,  and  formed  chiefly  of  circular  fibres  j  and 
the  third,  or  internal,  is  villous,  confiding  of 
veflels  and  fmall  excretory  duels,  fupplying  a  dii- 
charge  of  mucus  to  defend  their  furface  from  the 
urine. 
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The  circulation  of  the  kidneys  requires  next  to 
be  traced.  Each  kidney  poflcfles  one  or  more 
arteries  derived  from  the  aorta,  and  the  cor- 
refponding  vein  or  veins  terminate  in  the  cava. 
The  entrance  of  its  vefTels  into  the  kidney  takes 
place  at  its  finus,  and  they  are  enveloped  in  a 
ceilular  fubftance  during  their  courfe.  Of  the 
arteries,  the  rigjit  one  is  longer  than  the  left, 
from  the  circumltance  of  the  vena  cava  being 
placed  at  the  right  fide  of  the  aorta. 

LXVIII. 

In  its  approach  to  the  kidney,  a  divifion  of  the 
artery  takes  place  into  branches,  which  are  ex- 
tended to  extreme  minutenefs  through  the  cortical 
fubftance  in  the  form  of  arches  and  anaftomofes ; 
and  the  termination  of  this  diftribution  of  them, 
after  various  turnings  and  windings,  is  partly  on 
the  furface  of  the  kidney,  when  they  a  flu  me  an 
irregular  ftar-like  form,  and  partly  internally, 
where  they  pafs  in  a  waving  direction,  and  affume 
an  appearance  fomewhat  fimilar  to  clufters  of 
fmall  berries,  vilible  only  by  injection,  or  the 
uflutance  of  glafles,  and  termed  in  this  form,  cor- 
pufcles. 

LXIX. 

In  die  fame  manner  the  veins,  "on  their  return 
from  their  arterial  extremities,  unite  in  the  cor- 
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tical  fubftance  of  the  kidney,  and  the  branches 
of  the  vein,  though  they  correfpond  with  the 
artery  in  their  courfe,  are  much  larger.  They 
terminate  on  each  fide  in  a  trunk,  which  enters 
die  cava  in  a  tranfverfe  direction  j  and  the  left 
vein  is  the  largeft  of  the  two. 

LXX. 

From  the  extreme  arteries,  or  corpufcules,  the 
uriniferous  tubes  take  their  origin,  already  dc- 
fcribed  as  feated  in  the  cortical  •fubftance :  they 
form  with  their  fmall  vafcular  congeries  the  medul- 
lary portion  of  the  organ.  In  their  courfe  they 
unite  into  larger  tubes,  which  aflume  in  their 
pafTage  a  radiated  form,  or  run  from  the  outer  to 
the  inner  part  of  the  cavity,  and  at  lad  extending 
in  their  fize,  they  terminate  in  the  conical  papillx 
already  defcribed„ 

lxxi. 

Renal  Capfules. 
Above  the  renal  veflels  are  fituared  the  ap- 
pendages of  the  kidneys,  or  what  are  termed  the 
renal  glands.  They  are  two  fmall  flat  bodies,  of 
a  dark  yellow  colour.  In  their  appearance  they 
are  glandular,  and  lie  over  the  upper  and  fore 
part  of  the  kidneys.  Their  figure  is  irregular; 
their  length  about  two  inches  :  but  their  fize  is 
greater  in  proportion  in  the  foetus  than  In  the 
adult. 
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Thefe  bodies  are  inveloped  in  cellular  fub- 
fiance  fimilar  to  the  covering  of  the  kidney,  and, 
like  it,  they  pollefs  alfo  a  proper  coat  of  a  thin 
texture,  and  firmly  adhering  to  it.  Their  con- 
nections to  the  contiguous  parts  are  numerous. 
The  right  one  joins  the  liver,  the  left  one  the 
lpleen  and  pancreas ;  and,  by  the  intervention  of 
cellular  fubftance,  they  are  both  attached  to  the 
diaphragm,  the  pfoas  mufcles,  and  kidney.  In 
their  ftru&ure,  thefe  glands  are  frequently  found 
hollow,  and  they  contain  a  dark-coloured  or  bili- 
ous matter^  Their  circulation  is  fupplied  by  the 
adjacent  organs ;  their  arteries  from  the  renal 
aorta  and  diaphragmatics  ;  and  their  veins  ter- 
minate, the  right  one  in  the  cava,  and  the  left 
one  in  the  renal  vein. 

LXXHI. 

The  ufe  of  the  kidneys  is  evident  by  their  fecre- 
tion :  but  the  ufe  of  the  renal  glands  is  ftill  un- 
difcovered,  and  has  given  rife  to  various  conjee- 
tures.  From  their  particular  fituation,  it  is  pro- 
bable they  are  fubfervient  in  their  office  to  the 
kidney,  in  the  fame  manner  as  the  fpleen  is  to  the 
liver,  and  the  pancreas  to  the  parotids. 
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LXXIV. 

Bladder  cf  the  Urine. 
■  The  termination  of  the  ureters  we  found  to  be 
in  the  bladder  of  "the  urine,  which  is  a  large  bag, 
fituated  in  the  pelvis,  or  at  the  bottom  of  the 
hypogaftric  region.  This  organ,  when  empty, 
contracts  to  a  fmall  ftze,  and  occupies  fimply  the 
under  and  fore  part  of  the  pelvis  ;  but,  on  its  dif- 
tendon,  it  rifes  above  its  brim,  and  fcmetimes 
afcends  to  nearly  the  height  of  the  navel.  The 
figure  of  the  bladder  varies  according  to  the  de- 
gree of  its  dilatation.  When  moderately  diftend- 
ed,  it  difplays  an  irregular  oblong  form3  more 
capacious  below  than  above. 

LXXV. 

This  organ  is  divided  into  three  parts;  its 
fundus,  its  body,  and  its  neck.  The  fituation  of 
the  firft  being  upwards  and  forwards  j  and  of  the 
laft,  at  its  fore  and  under,  part. 

LXXVI. 

The  attachments  of  the  bladder  arc  numerous 
to  all  the  furrounciing  parts.  Below,  it  is  con- 
nected with  the  rectum.  The  peritonieum,  and 
cellular  fubftance,  join  it  laterally  to  the  pelvis  in 
the  form  of  ligaments.  To  the  pubes  it  is  attach- 
ed by  cellular  fubftance  alone  •,  to  the  umbilicus 
it  is  fixed  by  the  remains  of  the  umbilical  vefTels, 
and  the  urachus  running  up  from  its  fubftance. 


AND  DISSECTION 


But  its  fir  me  ft  connection  is  a  ligamentous  ex- 
panfion  running  on  each  fide  of  its  neck,  and 
fixing  it  to  the  internal  arch  of  the  pubes,  where 
the  urethra  alfo  connects  it  to  the  penis. 

LXXVH. 

The  bladder,  like  the  other  organs,  pofTefles 
feveral  coverings  connected  by  cellular  matter. 
The'  firft  is  its  peritonxal  coat,  palling  from  the 
abdominal  mufcles  to  it ;  and,  when  the  bladder 
is  much  diftended,  from  its  connection  with  the 
peritonaeum,  it  carries  it  with  it,  leaving  a  fpace 
between  that  membrane  and  the  pubes. 

LXXVIIL 

The  fecond,  or  its  mufcular  one,  is  the  mod 
important  coat  of  the  bladder.  It  is  formed  of 
flefhy  fibres,  fo  interwoven  as  to  form  fafciculi. 
The  external  divifion  of  thefe  fibres  obferves  a 
longitudinal  direction,  and  is  connected  at  its 
under  and  fore  part  with  the  bones  of  the  pubes  ; 
but,  internally,  its  fibres  form  a  net-work,  and 
obferve  no  particular  direction.  At  the  neck  of 
the  bladder,  thefe  fibres,  by  their  contraction, 
form  the  fphincter.  It  is  by  the  action  of  this 
coat  that  the  difcharge  of  the  bladder  takes  place; 
and,  by  the  feparate  action,  of  the  fibres  of  the 
neck  from  the  fundus,  an  involuntary  cmiffion  of 
the  urine  is  prevented. 
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LXXIX. 

Between  the  mtifcular  and  inner  coat,  the  in- 
tervening cellular  coat  has  been  often  confidered 
as  a  diftindl  one ;  but  for  this  there  is  no  proper 
foundation. 

LXXX. 

The  inner  coat,  or,  as  it  is  termed,  the  villous 
one,  is  a  thin  and  fmooth  covering,  fomewhat 
unequal  by  the  projection  of  the  mufcular  fibres, 
and  formed  into  rugse  when  the  organ  is  empty. 
This  coat  is  poflefled  of  much  irritability;  and 
the  irritation  of  the  urine  excites  it  llrongly  at 
times  to  a£t.  Hence,  to  guard  againft  the  dif- 
charge,  it  poflefles  a  mucous  fecretion  to  blunt 
its  acrimony,  fo  as  to  prevent  its  being  flimulafed 
for  the  moft  part  till  the  diftenfion  of  the  organ 
aifo  co-operate. 

LXXXI. 

At  its  under  part,  the  bladder  is  perforated  in 
three  different  places.  The  anterior  perforation 
is  the  commencement  of  the  urethra,  befog  fur- 
rounded  by  the  neck  of  the  bladder,  and  coming 
off  at  a  right  angle  from  its  under  part.  The 
two  other  openings  are  fituated  behind,  and 
form  the  terminations  of  the  ureters.  They  are' 
placed  at  a  little  diftance  from  each  other,  and 
obTerve  an  equal  diltance  feom  the  beginning  of 
the  urethra  as  they  do  the  one  from  the  other. 
Their  opening  is  fomewhat  of  an,  oval  form,  and 
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more  contracted  than  the  fpace  of  the  ureter  im- 
mediately above. 

LXXXII. 

The  circulation  of  the  bladder  is  fupplied  from 
various  fources.  Its  arteries  are  chiefly  from  the 
umbilical  and  pudenda  communis,  and  its  veins 
terminate  in  the  internal  iliacs,  which  form  a 
plexus  of  confiderable  fize  on  each  fide  of  the 
bladder. 

LXXXIII. 

The  fecretion  from  the  kidney  is  tranfmitted  to 
the  bladder  through  the  ureters  by  drops,  or  fmall 
thread-like  itreams  ;  and,  when  accumulated,  the 
quantity  and  acrimony  of  the  fecretion  forces  the 
organ  to  contract  in  order  to  expell  it.    In  doing 
this,  the  action  of  the  organ  itfelf  is  alio  aflifted 
by  the  abdominal  mufcles  and  diaphragm  prefljng 
the  bowels  againft  the  organ.    The  frequency  of 
this  operation  depends  on  a  variety  of  circum- 
ftances,  as  the  fize  of  ihe  bladder,  its  degree  of 
fenfibility,  the  quantity  of  the  urine,  and  its  irri- 
tating quality. 

LXXXIV. 

From  this  view  of  the  urinary  organs,  the 
kidney  appears  defended  by  a  quantity  of  fat 
from  the  preflure  of  the  abdominal  vifcera,  and 
by  the  like  means  it  is  defended  from  the  lumbar 
vertebra,  which  lie  behind,  the  tunica  adipofa 
being  upon  the  back  part  as  well  as  the  fore- 
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There  is  next  a  proper  membrane,  riot  derived  from 
the  peritonaeum,  connecting  the  feveral  lobes  that 
is  found  in  the  fectus,  and  it  is  in  a  confiderable 
degree  formed  of  cellular  fubftance  condenfed, 
but  not  entirely,  for  the  inner  fide  of  it  has  the 
fame  fnaoothnefs  as  a  portion  of  the  peritonaeum. 
When  the  kidney  is  cut  into,  two  fubflances  arc 
obfervable.    Firft,  the  cortical  glandular,  or  vaf- 
cular  part.     From  this  part  tubes  are  fent  in- 
wards ;  and  as  they  are  collected  from  the  whole 
furface,  they  give  the  cortical  appearance.  At 
their  end  we  find  the  papilla?,  from  which  the 
urine  is  discharged  into  the  pelvis  of  the  kidney ; 
and  the  papiltae  project  into  the  kidney,  to  give 
room  for  more  ducts,  and  alfo  that  the  urine 
may  not  regurgitate,  or  be  pufhed  back  into  the 
mafs  of  blood  ;  fo  thit  the  more  the  pelvis  of  the 
kidney  is  diftended,  the  fides  of  the  papillx  are 
the  more  compreffed. 

LXXXV. 

As  the  kidney  is  originally  compofed  of  a 
number  of  different  lobes,  there  appear  many 
infundibula  uniting  into  one  common  duct,  like 
branches  of  veins  collected,  and  there  is  no  cer- 
tain rule,  with  regard  to  the  number,  or  manner 
of  joining  •,  in  fome  infundibula  there  is  a  fi-ngle 
papilla,  and  in  fome  two,  &c.  and  alfo  the  number 
of  infundibula  varies. 
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lxxxvi. 

From  the  pelvis  of  the  kidney,  the  urine  panes 
down  to  the  ureter,  where  it  gets  the  conical  (hape 
from  the  number  of  canals  forming  it.  Thus  ftones 
may  more  readily  form  here,   and  where  they 
do,  they  may  not  get  down  through  the  narrow 
ureter,   but  may  remain  in  the  kidney.  The 
ureter  is  not  entirely  cylindrical,  but  varies  in  its 
fize,  and  that  in  different  places,  for  which  no 
caufe  can  be  afiigned,  except  at  the  turn  where 
it  gets  into  the  pelvis  ;  and  this  explains  the 
various  motions  of  a  {tone  in  the  ureter.    At  the 
lower  end,  ifpaffes  fo  obliquely  into  the  bladder 
as  to  ferve  the  place  of  a  valve,  and  at  the  fame 
time  the  mouth  is  contracted,  fo  that  a  {tone 
may  readily  be  interrupted  at  its  entrance  j  this  in 
women  gives  room  for  an  operation,  by  which  the 
life  of  a  perfon  may  be  faved.    The  ureter  has  a 
denfe  coat  of  the  mufcular  kind,  and  another  denfe 
and  finooth  coat  within  it,  and  the  action  of  the 
ureter  may  be  feen  very  diftindtly,  contracting 
itfelf  like  a  worm  upon  a  very  flight  irritation. 
It  is  material  to  obferve  this,  that  it  is  not  to  be 
confidered  as  a  mere  membranous  tube  ;  and  in 
the  cafe  of  the  decent  of  a  ftone,  we  fee  the 
advantage  of  giving  opium,  for,  by  Ieffrning  the 
pain,  the  fpafm  is  taken  off,  and  the  relaxation  of 
the  mufcular  coat  lying  upon  it,  by  which  means 
the  urine  may  pulh  on  the  ftone  into  the  bladder. 
VOL.  II.  tl 
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The  bladder  Is  of  a  curious  and  complex  fh'uc- 
ture;  and  here  the  common  opinion,  with  regard 
to  the  extent  of  mufcular  contraction,  is  contra- 
dicted ;  for  the  bladder  can  contain  2  lbs.  of 
urine,  and  its  fibres  are  at  the  fame  time  capable 
of  contracting  fo  in  all  directions  as  to  expel 
every  drop  of  this,  which  (hews  that  mufcular 
fibres  poffefs  a  very  extenfive  power. 

LXXXVIII. 
Nor  is  there  obfervable  any  particular  mufcle 
ferving  as  a  fpincter,  and  yet  we  pofTefs  two 
oppofite  powers  of  pufhing  the  urine  out,  and 
flopping  it,  at  pleafure ;  and  hence  mufcular 
fibres  can  act  fo  that  (Hie  part  of  the  fibre  is 
an  antagonift  to  the  other,  or  we  can  employ 
parts  of  fibres  to  perform  an  office ;  we  can 
relax  the  one  part,  and  employ  the  other ;  and 
that  it  can  be  done  alternately.  The  internal 
coat  of  the  bladder  is  very  dilatable,  fo  may  be 
pufhed  out  by  a  (tone,  between  the  fibres  of  the 
mufcular  coat,  in  which  cafe  there  will  be  diffi- 
culty in  extracting  the  ftone. 

LXXXIX. 

The  name  of  villous,  applied  to  the  inner  coat 
of  the  bladder,  which  is  fmooth,  is  evidently  im- 
proper. "We  do  not  find  all  the  fibres  in  the 
mufcular  caat  running  from  the  mouih  of  the 
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fundus,  but  many  of  them  run  obliquely;  and  we 
can  only  fay,  that  many  bundles  of  fibres  begin 
it  the  neck,  run  up  to  the  fundus,  come  down 
upon  the  oppofite  fide,  and  crofs  a  little  when 
they  reach  the  neck  ;  or  that  we  find  the  fibres 
very  fitly  difpofed  for  contracting  the  bladder  into 
all  its  directions.  The  defcription,  therefore,  of 
a  dillinct  fpin&er  mufcle  is  improper;  all  that 
can  be  demonft rated  is,  that  the  circular  fibres 
grow  a  little  thicker,  and  the  longitudinal  and 
oblique  decufiate  each  other,  but  without  forming 
a  complete  circle,  as  is  obfervable  at  the  pylorus, 
or  without  .there  being  any  diftindf.  mufcle,  as  we 
find  at  the  extremity  of  the  inteftinum  reclum. 

XC. 

Chemical  Analyfis  of  the  Urine* 
The  ftcretion  of  the  kidneys,  or  the  urine,  is  divided 
jnto  the  crude  or  coded.  The  former  being  an  im- 
mediate dilcharge  after  food  or  drink,  and  therefore 
copious,  and  occafionally  vitiated  by  certain  impregna- 
tions ;  the  latter  thicker,  more  coloured,  and  acrid, 
and  emitted  in  the  morning  after  deep. 

This  difcharge  is  of  a  citrine  or  ft  raw  colour,  pof- 
feflea  a  temperature  equal  to  the  blood,  is  faltim  and 
naufeous  to  the  talic,  and  in  its  confidence  thicker 
than  wa:er. 

its  quantity  is  regulated  by  the  quantity  of  flaids 
taken  in,  and  the  ftate  of  the  feafon. 

By  the  ufual  tells,  urine  difcovers  neither  an  acid  nor 
alkaiine  nature.    By  farther  experiment,  it  i?  proved 
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entirely  an  aqueou?,  not  a  ferous  fluid;  and,  by  its  era- 
poration,  its  chief  produces  are  compound  falts. 

The  progrefs  of  urine  to  putrefcency,  is  more  rapid 
than  that  of  any  of  the  other  animal  fluids,  and  its 
changes  in  the  open  air,  in  paffing  to  this  fla*te,  deferve 
attention.  On  its  firft  difcharge,  it  remains  pellucid 
for  fome  time;  but,  at  laff,  there  appears  at  bottom  a 
a  frnall  cloud,  or  marks  of  a  confolidated  gluten,  which 
thickens  and  increafes  till  it  occupies  the  whole  veflel, 
and  renders  the  urine  opake.  As  this  procefs  advances, 
the  fmel!  of  the  urine  is  changed,  becoming  putrid  and 
cadaverous,  and  a  cuticle  is  formed  on  the  furface  of 
the  vefiel,  compofed  of  minute  cryflals. 

The  urine  next  regains  its  tranfparency,  and  acquires 
a  brown,  infiead  of  its  yellowifh  colour.  Its  fmejl  alfo 
changes  to  an  alkaline  nature,  and  a  brown  grumous 
iediment  is  depofited  at  the  bottom  filled  with  white 
particles  fubjeft  to  deliqucfcence,  and  fo  conglutinated, 
as  to  refemble  foft  calculi.  In  this  (late  the  urine 
eflervefces  with  acids. 

By  evaporation  of  36  oz.  of  urine,  one  ounce  and  a 
half  of  refiduum  is  procured,  containing  the  following 
proportion  of  ingredients.  Muriatic  falts,  1  dram. 
Phofphoric  falts,  3  drams,  50  grains.  Uric  acid,  and 
phofphate  of  lime,  25-  grains.  Animal  extractive  matter, 
3  drams,  40  grains. 

.  Thus  the  recent  urine  contains  an  excefs  of  phof- 
phoric acid,  which  it  foon  lofes  for  the  prevalence 
ammonia  ;  but,  of  all  its  ingredient',  the  moft  remark- 
able is  the  uric,  an  exciementitious  fubjtance  furcharged 
with  nitrogen,  the  excefs  of  which  it  carries  off  from 
the  body.  ' 
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The  general  conftituent  principles  of  the  urine  are  ; 

1.  Water,  in  fuch  a  proportion,  that  from  20  oz  , 
19  of  this  fluid  were  obtained. 

2.  An  odorous  principle,  perceptible  to  the  fmell, 

3.  Phofphorated  foda,  as  afcertained  by  calcination 
of  the  dry  extract,  and  its  folution  in  water. 

4.  Phofphorated  ammonia,  which  is  afcertained  by 
allowing  a  folution  of  calcined  e.xtrafl  of  urine  in  fpirit 
of  wine  to  cryftallize  the  microcofmic  fait  of  urine, 
is  found  conffting  of  ammonia,  foda,  and  phofphoric 
acid. 

5.  Calculous  matter,  in  the  form  of  a  brownifh  red 
earthy  gluten,  and  confiding  of  gluten,  animal  earth, 
and  uric  acid,  as  difpiayed  by  the  analyfis  of  calculi. 

6.  The  extra&ive  principle  of  urine,  or  uric  ;  and, 

7.  Compound  fahs ;  as,  muriate  of  potash,  and  mu- 
riate of  foda. 

No  animal  fluid  is  fubjeft  to  fo  much  variety  as  the 
urine,  and  this  happens  from  the  effect  of 

1.  Age;  for  its  acrimony  gradually  increafes  with 
the  progrefs  of  life. 

2.  Drink  ;  for  cold  and  copious  draughts  render  it 
pale;  while  green  tea,  caffia,  pulp,  render  it  green. 

3.  Food;  for  afparagus  or  olives  give  it  a  peculiar 
fmell,  and  falling  renders  it  turbid.' 

4.  Medicines.  Thus  rhubarb  gives  it  a  yellow  tinge, 
and  turpentine  a  violet  colour. 

5.  Period  of  feafon ;  for,  in  winter  it  is  copious 
arid  aqueous;  in  fummer,  fparing,  high  coloured,  and 
acrid  :  an  influence  equally  difpiayed  alfo  by  the  cli- 
mate. 
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6.  Mufcular  aftion  ;  for,  by  motion  its  fecretion  i» 
leffened,  and  increafed  by  ref*. 

7.  Affections  of  the  mind.    Thus  fear  renders  its 
fecretion  pale. 

Anatomical  Preparation  of  the  Mefentery. 

In  order  to  inject  its  vefTel,  proper  care  mufl  be  taken 
to  fecure  their  extremities.  When  this  is  done,  one  of 
the  largeft  arteries  and  veins  near  the  root  of  the 
mefentery  fnould  be  chofen,  and  into  them  proper  pipes 
fixed,  and  the  injection  conducted  with  two  liquors  of 
different  colours.  The  injection  will  enter  every  part 
of  the  mefentery  and  inteftines  freely,  in  confequence 
of  their  numerous  anaflcmofis. 

Anatomical  Preparation  of  the  Kidney . 

For  injection,  a  kidney  as  found  as  poffible  mould  bo 
chofen,  and  there  are  three  orders  cf  veffels  in  it  to  be 
injected  in  order  to  fhew  their  ramifications  by  ccrro- 
lion.  The  artery  here  is  diftinguiftuble  by  its  greater 
thicknefs  and  elallicity,  and  alfo  by  being  generally 
fmaller  than  the  vein;  and  the  duct  is  known  by  its 
enlargement  near  its  entrance  into  the  kidney.  Proper 
fized  pipes  then  being  fixed  into  the  different  veflels> 
pioceed  according  to  the  directions  given  in  the  other 
organs,  to  fill  each  fet  of  vefTels  with  a  different  coloured 
injection  ;  and,  after  the  pipes  are  removed,  the  kidney 
is  to  be  immerfed  in  the  acid  folution  for  five  or  fix 
t\eeks,  t  il  the  texture  of  every  part  is  deftroyed,  and 
may  be  wafhed  off  from  the  corroded  preparation. 

For  the  purpofes  of  itjt'ction,  the  kidney  mould  be 
carefully  removed  from  the  body,  and  no  part  of  Lt 
wounded,  or  any  of  its  fat  removed. 
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XCI. 

Having  now  purfued  the  defcending  aorta,  or 
vafcular  diftribution  through  the  thorax  and  abdo- 
men, before  examining  the  organs  peculiar  to  the 
fexes,  or  tracing  the  circulation  of  the  extremities, 
it  is  proper  to  return  and  view  that  of  the  upper 
parts,  as  carried  on  by  the  afcending  aorta. 

XCII. 

From  the  arch  of  the  aorta,  which  they  entirely 
occupy,  come  off  three  great  arteries  that  rife  to 
the  head,  or  decline  1 ) tc rally  towards  the  arms; 
and  by  them  are  nourjfhed  all  the  upper  parts  of 
the  body.  The  firfl  of  them  is  the  right  carotid 
and  fubclavkin,  formed  by  its  divifions  above  the 
the  arch  about  an  inch.  The  fecond  is  the  left 
Carotid,  going  to  the  head  ;  and  the  third  is  the 
left  fubclavun,  going  to  the  left  arm, 

xcm. 

We  fruill  examine  the  diftribution  of  the  ca- 
rotid artery  firft.  This  artery  having  emerged 
from  the  thorax,  runs  up  along  the  neck  by  the 
fide  of  the  trachea,  in  one  divifion,  till  it  touches 
the  lower  jaw.  In  this  courfe  it  conftantly 
recedes  from  the  fore  part  of  the  throat,  getting 
gradually  deeper  till  protected  by  the  projection 
of  the  larynx.  Ft  divides,  at  the  jaw,  into  two 
branches,  termed  the  external  and  internal  caro- 
■i  la  ;  the  one  going  to  the  outfidc  of  the  head,  the 
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other  to  the  brain.  And,  in  order  to  underftand 
the  circulation  here^  it  will  he  neceflary  to  ex- 
amine firft:  the  general  ftrudlure  of  the  feveral  or- 
gans thefe  particular  vefl'cls  are  deftined  to  fupply. 

XC1V. 

Brain. 

The  firft,  and  molt  important  of  thefe  organs, 
next  to  the  heart,  is  the  brain,  or  origin  of  the 
nervous  fyftem.  It  is  that  mafs  which,  with  its 
inclofing  coverings,  nils  the  cavity  of  the  cranium  ; 
and  in  the  human  fubje£t,  it  exceeds  in  proportion- 
ate fize  to  the  brain  of  every  other  animal. 

xcv. 

The  coverings  of  this  part  con  fills,  of  three 
membranes.  The  dura-mater,  arachnoid  coat,  and 
pia  mater. 

XCVI. 
Dura  Mater. 
The  dura  mater  forms  the  external  inclofure, 
and  is  the  means  of  connecting  this  organ  to  the 
cranium,  which  it  lines.  Though  but  a  fingle 
membrane,  it  is  in  feveral  places  divifible,  by 
maceration,  into  layers. 

XCVII. 

In  its  texture,  this  membrane  poflVffes  con- 
fiderable  denfity,  and  may  be  considered  as  the 
thicken:  and  ftrongefl  in  the  body,  approaching' 
fomewhat  to  tendon  in  the  ftrength  of  its  fibres. 
Its  adhefion  to  the  furface  of  the  cranium  is 
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equally  ftrong  as  that  of  the  perioftaeum  to  the 
bones  elfewhere  ;  and  this  adhefion  is  particularly 
firm  at  the  futures  and  openings,  or  foramina, 
and  is  even  ftronger  in  childhood  than  in  age. 
On  its  external  furface  it  forms  a  fmooth  lining 
to  the  brain,  only  attached  at  the  place  where  the 
veins  are  expanded  into  finufes,  and  'it  is  every- 
where lubricated  by  a  ferous  excretion  from  its 
veflels. 

XCVIII. 

By  the  fecretion  of  the  fluid  of  this  membrane, 
the  different  dates  of  refpiration  are  prevented 
from  injuring  the  organ;  and,  fimilar  to  the  peri- 
oftxum  of  the  bones,  it  forms  both  a  defence  to 
the  brain,  and  conveys  nourilhment  to  the  internal 
layers  of  the  fk.ull.  By  it,  alfo,  the  fituation  of 
the  brain  is  preferved  fteady,  and  various  proceflls 
proceed  from  it,  which  divide  the  brain  into  cer- 
tain parts. 

XCIX. 

Thus,  when  the  cranium  is  circularly  cut,  there 
is  found  a  very  confulcrable  adhefion  of  the  dura 
mater  to  it;  and,  when  it  is  drawn  afunder,  we 
obferve  a  great  number  of  red  points  which  are 
the  extremities  of  lacerated  veflels.  Hence  we 
conceive  that  the  dura  mater  ferves  as  the  external 
periofi.rcum  to  the  inner  table  of  the  Ikull  ;  and 
the  ufe  we  aflign  to  it  is,  that  of  fupplying  the 
bone  with  veflels.    Hence,  in  performing  opera- 
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tions,  as  in  the  trepan,  we  fhould  be  extremely 
cautious  not  to  detach  more  of  it  than  is  abfolute- 
ly  neceffary  ;  and  for  the  fame  confideration  that 
we  avoid  to  fcrape  the  perioflseum  from  a  bone* 
viz.  leaft  we  fhould  bring  on  a  caries.  It  is 
farther  obfervable,  that  there  can  be  no  fuch  mo- 
tion of  the  dura  mater  as  was  formerly  alleged  -y 
and,  upon  attending  to  the  communication  which 
the  veffels  upon  the  oppofite  fide  of  the  fkull  have 
with  each  other,  it  appears  probable  that  the 
affecYion  of  the  external  membrane  may  diforder 
the  dura  mater,  but  not,  however,  in  fuch  a  de- 
gree as  has  been  fuppofed.  Where  the  peri- 
cranium is  feparated  with  violence,  the  dura  mater 
will  be  detached  too,  but  this  is  not  from  the 
communication  of  the  veffels,  but  from  the  fame 
violence  affecting  both ;  but,  in  fuch  cafes,  we 
frequently  find  the  dura  mater  adhering.  As  the 
thicknels  of  the  dura  mater  is  more  confiderable 
than  the  external  perioftxum,  it  may  ferve  alfo,  as 
obferved,  like  a  foft  cufhion  to  defend  the  very 
tender  fubftance  of  the  brain. 

C. 

The  proceffes  of  the  dura  mater  are  three  in 
number ;  the  fuperior  longitudinal  procefs,  or 
falx  the  lateral  one,  or  tranfverfe  feptum  ;  and 
the  minor  falx,  or  fyplum  of  the  cerebellum. 
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CT. 

The  iji  is  that  doubling  of  the  membrane 
which  feparates  the  brain  into  two  hemifpheres, 
commencing  at  the  middle  of  the  fphenoid  and 
ethmoid  bones,  and  pervading  the  upper  and 
middle  part  of  the  head,  along  which  courfe  it 
poiTclTes  adhefions  to  the  different  bones,  being 
flraight  in  its  direction,  and  in  fhape  refembling  a 
falx  or  fickle,  expanding  at  the  fame  time  gra- 
dually in  its  progrefs  from  the  cranium  to  near 
the  corpus  callofum,  and  terminating  behind  in- 
the  middle  of  the  tentorium.  It  is  this  procefs  that 
fupports  the  tentorium,  and  thus  prevents  the  pref- 
fure  of  the  two  fides  of  the  brain  on  each  other. 

CII. 

The  7cli  or  tranfverfe  feptum,  runs  from  the 
former  to  the  os  petrofum,  and  is  connected  be- 
hind to  die  inner  tranfverfe  ridges  and  grooves  of 
the  occipital  bone,  terminating  at  the  poftcrior 
part  of  the  fphenoid  bone.  This  procefs  forms  a 
arch  or  vault  over  the  cerebellum,  and  prevents 
the  preflure  of  the  cerebellum  upon  it. 

cm. 

The  3J,  or  central  feptum,  is  placed  between 
the  lobes  of  the  cerebellum.  It  defcends  from  the 
under  and  back  part  of  the  falx,  and  adheres  to 
the  inferior  longitudinal  fpine  of  the  occipital 
bone,  and  terminates  at  the  edge  of  the  foramen 
magnum. 
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CIV. 

Befides  thefe,  fmall  procefles  of  the  dura  mater 
pafs  out  at  the  different  openings  of  the  cranium^ 
which  are  of  lefs  importance,  but  which  all  ferve 
to  conned"!  it  with  the  adjacent  parts. 

CV. 

From  this  fituation  of  the  fepta,  and  there  going 
down  a  confiderable  way  betwixt  the  hemifpheres 
of  the  brain,  and  from  obferving  the  appearance 
of  iLe  dura  mater,  there  is  fome  foundation  for 
faying  that  this  is  a  double  membrane,  the  two 
layers  of  which  adhere  very  clofely,  and  the 
middle  parts  are  fofter,  and  connected  by  ftrong 
cellular  threads. "  In  the  fame  manner,  when  the 
brain  is  raifed  from  the  cerebellum,  there  appears 
a  fimilar  membrane  ftretched  between  them,  all 
which  evidently  prevent  one  part  of  the  brain 
from  gravitating  upon  the  other  in  the  different 
pollures  of  the  body,  while  thefe  two  membranes, 
viz.  the  falx  and  tentorium,  mutually  fupport  each 
other;  and,  in  fome  very  large  and  fwift  animals, 
we  find  the  partition  formed  of  bone.  Not  fatif- 
fied  with  covering  the  brain,  we  find  that  the 
dura  mater  runs  down  into  the  fpine,  ferving  the 
fame  office  to  the  fpinal  marrow  as  to  the  brain 
in  general  •,  and,  laftly,  we  obferve  where  the 
nerves  go  out  to  the  external  parts,  that  mem- 
brane is  wrapt  clofe  about  them. 
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The  circulation  of  the  dura  mater  is  chiefly 
from  the  external  carotid,  the  internal  one,  and 
the  vertebrals,  as  we  (hall  afterwards  find  ;  but 
what  is  only  to  be  noticed  here  is,  the  particular 
termination  of  its  veins  in  finufes,  for  the  tranf- 
miffion  of  the  blood  from  the  head  to  the  neck. 
Thefe  finufes  are  formed  by  a  tenfe  doubling  of 
the  membrane  over  them,  fo  as  to  be  little  afFedted 
by  the  preflure  of  the  adjacent  parts. 

CVII. 

Thefe  finufes  are  chiefly  diftinguifhed  by  the 
ftrength  of  their  coats,  and  their  frequent  com- 
munications ;  and  their  fituations  are, 

1.  The  fuperior  longitudinal  one,  which  be- 
ginning at  the  crifta  galli  of  the  ethmoid  bone, 
dire£ls  its  courfe  along  the  upper  edge  of  the  falx, 
enlarging  in  its  progrefs,  and  terminating  in  the 
lateral  finufes. 

2.  The  torcular  of  Hierophilus,  which  runs  be- 
tween the  falx  and  tentorium,  and  terminates  with 
the  former  finus  in  the  beginnings  of  the  lateral 
ones. 

3.  The  two  lateral  finufes  formed  by  the  longi- 
tudinal and  torcular  ones,  which  obferve  a  varied 
courfe,  firft  running  tranfverfely,  then  in  a  wind- 
ing direction  downwards,  obferving  the  depref- 
fions  of  the  occipital  and  temporal  bones,  till  they 
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terminate  at  the  bafe  of  the  cranium,  in  the  begin- 
ning of  the  internal  jugular  veins. 

CVIII. 

Thus  the  finufes  are  the  trunks  of  veins  covered 
by  the  dura  mater,  and  fmall  branches  enter  at 
the  fides  of  it.  We  fhall  afterwards  find  feveral 
tafeful  purpofes  ferved  by  this  fivru&ure,  that  . the 
veins  are  greatly  ftrengthened  by  it,  and  feveral 
dangers  thereby  avoided  ;  and,  as  the  fmall 
branches  pafs  obliquely  through  the  dura  mater,, 
this  oblique  pafTage  ferves  the  oftice  of  valves.. 

CIX. 

On  the  fides  of  the  finufes,  and  elfewhere  on 
the  dura  mater,  fmall  granulations  are  apparent,  of 
a  whitifb,  and  alfo  of  a  fkfliy  colour,  the  ufe  ofi 
which  is  unknown. 

CX. 
Arachnoid  Coat.. 
The  fecond'  covering  of  the  brain  is  the  arach- 
noid coat,  fo  named  from  its  refemblance  to  a 
fpider'a  web.  It  forms  a  very  thin  tranfparent 
membrane  without  any  appearance  of  veflels.. 
Its  expanfions  feem  confined  entirely  to  the  fur- 
face  of  the  brain,  and  it  infinuates  itfelf  no  way 
into  its  fubftance  or  convolutions. 

CXI. 

The  adhefion  of  this  membrane  is  greateft  at 
its  upper  part,  where  the  connection  by  cellular 
fubftance  is  fo  ftrong,  as  hardly  to  bear  fepara- 
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iion  ;  but  in  other  parts  it  appears  to  lie  merely 
in  contact,  and  is  eafily  railed  from  the  other  parts.. 

The  ufe  of  this  membrane  is  like  the  former,  to 
cover  and  defend  the  parts  over  which  it  is  fpread,. 

CXII. 

Pia  Mater. 

The  third  covering  of  the  brain,  the  pia  mater,, 
fomewlnt  refembles  the  former  in  its  tendernefs, 
but  poffelles  vafcularity.  It  differs  however  from 
it,  befides  being  a  covering,  in  its  infinuating  itfelf 
deep  into  every  part  of  the  fubftance  of  the  organ, 
and  it  forms  the  lining  of  the  ventricles.  It  is 
in  this  membrane  the  veflels  of  the  brain  are  con- 
tained, and  by  it  they  are  fupported  and  allowed 
to  feparate  into  the  minute  divifions  which  are 
neceiTkry  for  its  circulation  and  functions.. 

CXIIT. 

The  circulation  of  this  membrane  we  fhall  after- 
wards trace.  It  is  only  remarkable  in  fo  far  that 
its  veins  do  not  accompany  its  arteries. 

CX1V. 
Brain,  or  Cerebrum. 
The  brain  is  divifible  into  four  different  parts, 
the  chief  of  which  are  the  cerebrum  and  cere- 
bellum. The  cerebrum  completely  fills  the  upper 
part  of  the  cranium,  and  is  divided  into  two 
halves,  termed  its  hemifpheres,  that  are  preferved 
feparate  by  means  of  the  falx. 
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cxv. 

Each  of  the  hemifpheres  difplays  an  oval  form ; 
the  inner  fides  of  which  are  flat,  and  the  upper 
and  outer  convex,  while  the  inferior  furface  is 
irregular.  Hence  it  is  divided  into  two  anterior, 
two  lateral,  and  two  pofterior  lobes  or  procefTes. 

CXVI. 

The  fituation  of  the  firft  of  thefe  is  in  the 
fore  part  of  the  cranium  ;  that  of  the  fecond  in 
the  depreffions  or  pits  formed  by  the  temporal  and 
fphenoid  bones;  and  that  of  the  third  over  the 
cerebellum,  from  which  they  are  feparated  by  the 
tentorium.  Between  the  firft  and  fecond  there  is 
a  confpicuous  furrow  formed  bv  the  anterior  cle- 
noid  procefTes  of  the  fphenoid  bone,  termed  the 
large  pit,  or  fofia  of  Sylvius. 

CXVII. 

In  examining  the  furface  of  the  brain,  it  ia 
divided  into  numerous  windings  or  turnings, 
termed  convolutions.  Thefe  run  in  various  di- 
rections. They  are  alfo  of  different  fizes  and 
lengths  in  the  feveral  parts  of  the  brain.  A 
connection  between  them  and  the  pia  mater  is 
every  where  confpicuous  by  the  intervention  of 
fmall  vefTds  entering  the  fubftance  of  the  brain  ; 
and,  to  detect  this,  it  is  neceflary  to  make  a 
flight  feparation  of  the  convolutions  from  each 
other. 
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CXVTII. 

The  evident  purpofes  of  thefe  convolutions  is 
to  increafe  the  external  furface,  in  order  to  give 
room  for  the  very  minute  divifions  of  the  blood 
veflels ;  for  the  pia  mater,  or  vafcular  membrane, 
defceuds  between  each  of  the  convolutions,  and 
the  feveral  doublings  of  the  pia  mater  . are  kept 
together  by  the  very  fine  coat  without  velTels. 
The  arachnoid  is  connected  to  the  pia  mater, 
by  cellular  fubftance,  and  wc  may  confider  it 
hkewifc  as  defending  the  very  tender  veflels  of 
the  pia  mater.    Perhaps,  farther,  the  arachnoid 
coat  may  prevent  the  concretions  better  than  a 
membrane,  with  a  great  number  of  different  vef- 
lels, and  we  find  that  nature  guards  againft  the 
contact  of  the  dura  mater  with  the  furface  of  the 
brain,  by  the  interpofition  of  a  liquor.    If  that 
liquor  fhould  at  any  time  be  collected  in  an  un- 
ufual  quantity,  fo  as  to  form  a  Hydrocephalus 
internus,  the  water  would  fall  down  into  the 
fpinal  marrow,  between  the  two  membranes,  in 
confequence  of  which  the  vertebrae  may  be  pufhed 
outwards,  fo  as  to  give  the  appearance  of  the 
fpina  bifida. 

CXIX, 

Between  the  hemifpheres  is  obfervable  a  white 
medullary  fubftance,  fomewhat  firmer  than  the 
texture  of  the  brain,  named  the  corpus  callofum. 
It  crofies  the  brain  immediately  under  the  falx, 
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and  running  horizontally,  joins  the  the  two  hcmi- 
fpheres  to  each  other.  Its  middle  is  marked  by  a 
longitudinal  raphe,  and  on  each  fide  of  it  a  medul- 
lary chord,  giving  origin  to  many  tranfverfe  ftreaks. 

CXX. 

On  cutting  into  the  brain,  immediately  on  a 
line  with  this  corpus  callofum,  the  fubftance  of 
the  oTgan  difcovers  a  divifion  into  two  parts,  an 
outer  or  cortical  one,  and  an  inner  or  medullary 
one.  The  firfl  receives  various  appellations, 
being  named  cortical,  from  its  manner  of  fur- 
rounding  the  medullary  part,  or  being,  as  it 
were,"  the  bark  of  it.  It  is  termed  cineritiousr 
from  its  grey  or  alh  colour;  and  it  is  fly  led  alfo 
glandular,  or  fecretory,  from  its  fuppofed  func- 
tions. The  extent  of  this  part  is  general  over 
the  brain,  it  paflVe  deep  between  its  convolutions, 
and  is  a  congeries  of  veffitfla  convey  ing  its  circula- 
tion without  the  appearance  of  any-'  particular 
fibrous  texture. 

CXXI. 

The  medullary,  or  white  part,  is  regarded  as 
the  origin  of  the  nerves,,  and  has  been  termed, 
from  its  fuppofed  (Iru&ure,  the  excretory  duc~l 
of  the  brain.  It  differs  from  the  other  part,  by 
exceeding  it  both  in  quantity  and  firmnefs  of 
texture ;  but  fo  intimately  are  they  connected,, 
that  it  at  the  fame  time  appears  but  its  continua- 
ptoa.    Its  fibres  run  in  a.  parallel  or.  tranfwfe 
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direction,  and  the  medullary  and  cortical  parts  are 
found  in  different  places  blended  with  each  other. 
On  thefe  two  different  fubftances  of  the  brain  we 
obferve  that  the  cortical  or  cineritious  fubitance  is 
by  no  means  fo  thick  as  we  are  apt  to  conceive 
it  j  the  deception  is  owing  to  the  convolutions  of 
the  brain,  the  thicknefs  being  only  about  $  pact 
of  an  inch. 

exxu. 

The  cortical  fubftance  has  every  where  the  pia 
mater  immediately  applied  to  it,  then  the  medul- 
lary fubftance  is  every  where  connected  with  the 
cortical,  fo  that  we  cannot  (hew  medullary  fibres 
without  being  able  to  trace  thefe  back  to  a  cortical 
fubftance,  or  a  cortical  fubftance  which  does  not 
form  medullary. 

exxirr. 

Thus  there  prevails  a  ftrong  connexion  be- 
tween the  pia  nuter  ami  the  cortical  fubitance  of 
the  brain,  the  veffels  of  which  it  is  evidently  in- 
tended to  conduit :  for,  if  a  fection  of  the  brain 
is  examined,,  the  veffels  of  the  pia  mater  appear 
lodged  perpendicularly  into  the  cortical  fubitance. 
Not  that  it  can  be  proved  entirely  made  of  veflels. 
for  a  eonfiderable  part  of  it  ftill  retains  its  former 
appearances.  Connected  to  this  appears  alfo  the 
medullary  part,  which  is  of  a  fibrous  nature,  and 
the  direction  of  the  bundles  of  fibres  can  be 
traced,  and  that  the  nerves  are  its  continuation!.. 
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But,  where  they  leave  the  fubftance  of  the  brain, 
without  exception  they  are  covered  by  the  con- 
tinuation of  the  pia  mater,  or  a  vafcular  mem- 
brane refembling  that.  And,  if  they  are  intended 
for  the  external  p,>rts,  and  to  run  along  the  mufcular 
organs,  there  is  another  (heath  from  the  dura  ma- 
ter, or  one  fo  like  it,  that  it  may  be  held  the  fame. 

CXXIV. 

The  fibres  of  the  medullary  fubftance  can  be 
feen  with  the  naked  eye,  and  it  can  farther  be 
feen  that  the  nerves  are  every  where  their  conti- 
nuation •,  but,  at  the  fame  time,  all  the  medullary 
fibres  are  not  continued  to  form  nerves;  fome  of 
them  are  continued  in  a  direction  that  is  the  mofl 
unfavourable  to  the  formation  of  nerves,  and  the 
fibres  that  compofe  the  fubftance  of  the  brain  and 
cerebellum  is  much  greater  than  that  of  all  the 
nerves  joined  together. 

exxv. 

On  removing  the  cortical  part  of  the  brain,  a 
nucleus  is  formed  by  the  medullary  fubftance 
alone,  termed  the  centrum  ovale  of  ViclTceuns  •, 
and,  to  obtain  a  proper  infpe£lion  of  it,  the  nucleus 
mould  be  cut  fo  as  to  preferve  the  corpus  cal- 
lofum  ;  and  the  fame  convexity  is  confpicuous 
as  in  the  general  furface  of  the  brain.  By  this 
centrum  ovale  is  formed  the  roof  or  vault  over 
the  lateral  ventricles,  and  its  fmooth  uniform 
under  furface  conftitutes  their  upper  part. 
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CXXVI. 

The  ventricles  of  the  brain  are  four  in  number, 
lined  with  a  fine  fmooth  membrane  continued 
from  the  pia  mater,  but  with  lefs  vafcularity  than 
that  membrane.  Thefe  ventricles  are  compofed 
of  medullary  matter,  with  their  fides  contiguous 
to  each  other,  and  having  their  cavity  conftantly 
moiftened  by  a  ferous  excretion. 

CXXVII. 

The  lateral,  or  fuperior  ventricles,  run  hori- 
zontally with  the  hemifphere  in  which  they  are 
fituated,  one  to  each.  They  lie  under  the  cen- 
trum ovale,  of  an  irregular  form,  with  each  three 
winding  corners,  termed  cornua,  from  their  re- 
femblance  to  rams'  horns. 

CXXVIII. 

The  feptum  lucidum  forms  a  feparation  between 
the  anterior  cornua.  The  pofterior  cornua,  though 
fituated  at  a  diftance  from  each  other,  and  termed 
alfo  digital  cavities,  at  their  pointed  extremities 
approach  nearer  to  each  other.  The  inferior  cor- 
nua obferve  a  courfe  downwards  and  forwards,  fo 
as  to  end  in  the  lateral  lobes  of  the  brain. 

CXXIX. 

Each  of  the  pofterior  cornua  is  diftinguifiied  by 
an  elongation  ending  in  a  point,  termed  the  hip- 
pocampus minor.  In  the  bottom  of  the  lateral  ven- 
tricles two  eminences  are  placed  anteriorly,  named 
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corpora  ftrjatn,  which  gradually  turn  narrow,  an! 
recede  from  each  other  as  they  advance  potteriorly 
to  their  termination.  Thefe  eminences  difcover 
externally  a  cortical  ftructure,  but  within  are  mixed 
with  medullary  ftreaks,  fome  of  which  form  large 
tranfverfe  circles,  and  others  obferve  a  ftraight 
direction. 

exxx. 

Between  the  corpora  ftriata,  at  their  pofteiior 
part,  are  fituated  the  thalami  nervorum  opticorum, 
cortical  without,  and  medullary  and  ftriated  within. 
Upon  the  extremities  of  their  furface  are  placed 
tubercles,  or  eminences.  The  thalami,  internally, 
are  flat  and  contiguous,  and  above  their  furface 
forms  one  clofe  attachment,  named  the  commif- 
fura  mollis  of  the  opti  thalami.  In  their  courfe 
polteriorly,  the  thalami  pafs  downwards  and  up- 
wards •,  in  which  direction  they  become  elongated 
into  two  white  chords,  named  truer  us  optici. 

CXXXI. 

The  thalami  are  covered  by  the  choroid  plexus, 
or  a  vafcular  membranous  congeries,  formed  bv 
the  ramifications  of  arteries  and  veins  connected 
by  the  pia  mater,  and  fpread  upon  the  furface  of 
the  thalami  and  adjacent  parts. 

CXXXII. 

Returning  to  the  corpus  callofum,  under  its 
raphe  appears  the  feptum  lucidum,  forming  a  par- 
tition between  the  lateral  ventricles.    The  form 
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<bf  this  feptum  is  broad  before,  narrow  behind, 
and  curved  at  its  edge;  and  its  connections  are 
above  to  the  corpus  callofum,  and  below  to  the 
fornix. 

CXXXIH. 

The  compofition  of  this  part  is  of  coitical  and 
medullary  lamina.*.  At  their  fore  part  they  are 
feparated  from  each  other  by  the  filTure  or  finus 
of  the  feptum  lucidum.  This  finus,  however, 
pofieflVs  no  communication  with  the  lateral  ven- 
tricles, though  at  times  it  moves  con uderably  bac1*- 
wards. 

CXXXIV. 

Under  the  feptum  lucidum  appears  the  fornix, 
or  continuation  of  the'corpu:  callofum ;  lb  termed, 
fey  the  autients,  from  its  refemblance  to  a  vault. 
From  the  hollow  cavity  which  it  forms,  proceed 
four  winding  pillars,  or  cornua,  two  anterior, 
and  two  pofterior.  The  two  -former  are  fliort, 
and  clcfely  connected  in  their  ccurfe;  the  two 
la  ft  are  long,  more  diftant  from  each  other,  and 
correfpond  from  their  curvatures  with  the  in- 
ferior cornua  of  the  lateral  ventricles.  The  thin 
borders  of  their  under  parts,  fituated  within  the 
iatter,  are  termed  corpora  fimbriata. 

CXXXV. 

In  its  figure,  the  fornix  is  broad  before  and  be- 
hind, where  connected  with  the  corpus  callofum. 
Ths  pofterior  part  of  its  body  below  is  imprnficd 
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with  oblique  lines  refembling  a  lyre,  and  there- 
fore named  pfalterium.  The  connections  of  the 
body  of  the  fornix  are  above  to  the  feptum  lucidum, 
below  to  the  thalami  optici,  by  means  of  a  vafcular 
membrane,  named  tela  choroidea,  which,  fpread- 
ing  over  the  thalami,  unites  the  choroid  plexus  of 
the  lateral  ventricles. 

CXXXVI. 

In  the  inferior  prolongations  of  the  latter  are 
two  medullary  eminences,  which  take  their  origin 
frqm  the  fides  of  the  corpus  callofum,  at  its 
poilerior  extremity.    Thefe  eminences  are  termed 
pedes  hippocampi.    They  obferve  the  fame  courfe 
as  the  pelloris,  and  have  been  fuppofed  as  forming 
part  of  them.    They  arife  by  a  fmall  origin,  and 
gradually  enlarge  as  they  advance  to  their  extremity. 
A  medullary  lamina  forms  their  external  covering, 
and  their  internal  ftru&ure  (hews  a  convoluted 
appearance,  compofed  both  of  cortical  and  medul- 
lary laminse.    The  inner  edge  of  the  pedes  hippo- 
campi difplays  an  indented  margin,  proportionally 
larger  in  quadrupeds,  and  lefs  in  man. 

CXXXVII. 

The  openings  of  the  ventricles  are  the  nox* 
important  part.  The  firft  is  an  oval  hole,  by 
which  the  lateral  ventricles  communicate  freely 
with  each  other.  It  is  placed  at  their  bottom, 
behind  the  crura  of  the  fornix,  and  the  meeting 
of  the  choroid  plexus. 
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CXXXVIII. 
The  fecond  lobe  is  the  iter  ad  infundibulum, 
or  ventriculum  tertius,  feen  on  dividing  and  turn- 
ing back  the  fornix.  The  third  lobe  is  the  fora- 
men commune  polterius,  between  the  commif- 
fura  mollis  of  the  optic  thalami  and  the  pineal 
glancl. 

CXXXIX. 

The  third  ventricle  flill  remains,  and  it  is  only  a 
deep  fi/Ture  between  the  inner  ends  of  the  thalami 
optici,  being  bounded  above  by  the  commii 
mollis,  below  by  the  crura  cerebri,  and  on  each 
fide  by  the  bodies  of  tne  thalami. 

CXL. 

A  pafTage  of  confiderable  fize,  .of  a  cortical 
and  medullary  ftrudfcure,  termed  the  infundibulum, 
comes  next  into  review.  It  leads  downwards  and 
forwards,  and  gradually  contracts  till  it  becomes 
folid  at  its  termination.  This  is  in  the  glandula 
nituitaria,  and  thus  it  prevents  the  tranfition  of 
any  fluid  from  it  to  the  nofe. 

CXLL 

The  glandula  pituitaria  is  of  an  oval  form, 
about  the  fize  of  a  bean,  of  a  brownifh  colour, 
formed  of  cortical  fubfbnce,  and  mixed  within 
with  medullary  matter.  This  gland  is  lodged  in 
the  fella  turcica,  furrounded  by  a  doubling  of 
the  dura  mater ;  and  the  ufe  of  it  is  completely 
unknown. 

vol.  ii.  e 
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CXIJI.  . 

Tlic  next  parts  to  be  noticed  are  two  medullary 
cords. 

The  firft  is  termed  commifiura  cerebri  ante- 
rior, and  is  fituated  at  the  fore  part  of  the  third 
ventricle,  running  tranfverfely  through  the  cor- 
pora ftriata. 

The  fecond,  fhorter  than  the  former,  is  the 
commiflura  cerebri  pofterior,  fituated  at  the  back 
part  of  the  third  ventricle,  under  the  root  of 
the  pineal  gland. 

cxLiir. 

The  fourth  vent-ricle  has  a  paffage  leading  to  it, 
under  the  name  of  canalis  medius,  from  the  back 
part  of  the  third  one;  and  next,  in  removing  the 
pofterior  part  of  the  fornix,  and  tela  choroidea  at 
this  back  p  \rt  of  the  third  ventricle,  a  number  of 
peculiar  divifions  of  the  brain  that  Hill  remain, 
come  into  view. 

CXL1V. 

The  firft  of  thefe  is  the  nates  placed  uppermoft. 
The  fecond  are  the  teftes  immediately  below  the 
former,  of  a  white  colour,  broader  from  fide  to 
fide  than  in  any  other  direction.  Thefe  tuber- 
cula  are  externally  medullary,  and  within  cortical. 
Their  names  are  more  proper  in  quadrupeds  than 
in  man,  from  their  greater  proportional  difference 
of  fize. 
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Under  the  back  part  of  the  fornix,  over  the 
nates,  is  placed  the  pineal  gland.  It  is  a  fmall 
cortical  body,  like  a  fir  cone  in  fhape,  and  in  fize 
like  a  garden  pea,  always  prefent,  and  feldoni  found 
difeafld  ;  hence  confiderec!  as  the  feat  of  the  foul. 
This  gland,  at  the  root,  is  fixed  to  the  poflerior 
commiilura  cerebri,  and  fends  out  two  long  me- 
dullary peduncles,  to  be  fixed  to  the  upper  fide 
of  the  thalami,  and  anterior  crura  of  the  for- 
nix. In  the  fubftance  of  the  pineal  gland,  fmall 
caicarious  concretions  are  obfervable  after  the  age 
of  puberty,  termed  acervulus  cerebri. 

CXLVI. 

Thus  within  the  brain  are  found  many  tuber? 
cles,  and  there  feems  to  be  a  neceffity  fome  how 
or  other,  for  reafons  that  perhaps  we  cannot 
conjecture,  that  the  fcveral  tubercles  be  kept 
from  adhering  to  each  other;  hence  we  find 
ventricles  within  the  brain,  and  it  is  of  ufe  to 
obferve  thefe  hollows  for  the  fake  of  difeafe.  We 
have  feen  their  place  and  manner  of  communica- 
tion ;  the  two  lateral  ventricles  communicate  witli 
each  other  under  the  anterior  crura  of  the  forni;: ; 
between  thefe  and  the  choroid  plexus  the  com- 
munication is  large  enough  to  receive  a  large  fr/cd 
quill.  At  the  fame  time  they  communicate  with 
the  third  ventricle,  the  hole  being  open  under- 
neath j  afld  the  third,  by  the  iter  ad  quaituni 
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ventriculum,  communicates  with  the  fourth,  fo 
that  it  is  pretty  certain  that  the  glandula  pitiutaria 
is  of  the  fame  nature  with  the  lymphatic  glands  in 
the  re  It  of  the  body. 

'  CXLVIL 

From  the  cerebrum  we  proceed  to  its  appendage 
the  cerebellum.  It  is  fituated  under  its  pofterior 
lobes,  feparated  from  it  by  the  tentorium,  and 
occupying  the  inferior  foflx  of  the  occipital  bone. 

CXLVIIL 

Its  Gze  equals  only  about  $  or  |  of  the  brain. 
It  is  more  fimple  in  its  ftru£ture,  and  fomewhat 
roundifh  in  its  form.  Like  the  brain,  alfo,  it  is 
divided  by  the  falx  minor  into  two  hemifpheres, 
but  poHefles  no  feparation  above.  Like  the  brain, 
alfo,  it  is  marked  by  numerous  Convolutions  in 
the  form  of  arches  decuflating  each  other;  and 
thefe  obferve  a  lateral  direction,  confifting  of 
lamina  with  deep  furrows ;  between  each  the  pia 
mater  is  infmuated  in  the  fame  manner  as  in  the 
brain. 

CXLIX. 

Two  middle  eminences  are  marked  out  in  the 
cerebellum,  named  apendices  vermiformes  from 
their  refemblance  to  an  earthworm,  one  of  which 
is  placed  anteriorly,  the  other  behind. 

CL. 

The  lobes  of  the  cerebellum  are  alfo  divided 
.  into  fmaller  parts,  lobules  or  monticuli,  and  vari- 
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ous  names  are  affigned  to  thefe,  according  to  their 
particular  fituation  and  connexions.  They  admit 
fome  variety,  and  are  chiefly  dillinguiflied  by  the 
direction  of  their  convolutions. 

CLI. 

In  fubftance,  the  cerebrum  and  cerebellum  arc 
the  fame,  only  the  cerebrum  pollen" es  a  greater 
proportion  of  the  cortical  part  ;  and,  from  the 
peculiar  distribution  of  the  medullary  lamina;  when 
the  cerebellum  is  cut  vertically,  it  difplays  the 
appearance  of  a  branching  flirub,  termed  there- 
fore arbor  vitre. 

GUI. 

This  medullary  fubftance,  when  cut  into,  is 
laminated  i  and,  at  a  confiderable  depth,  there 
appears  a  centrum  medullare  uniting  the  lateral 
lobes  as  in  the  brain. 

CLI  II. 

The  next  part  that  falls  here  to  be  defer ibecj, 
is  the  fourth  ventricle  ;  the  fituation  of  which  is 
between  the  cerebellum  tuber  annulare  and  upper 
part  of  the  medulla  oblongata,  and  it  extends 
from  the  teftes  to  the  inferior  notch  of  the  cere- 
bellum. As  it  defcends  from  the  telles  it  be- 
comes wider,  forming  an  angle  behind,  from 
which  it  contracts  till  it  terminates  in  a  point, 
termed  the  calamus  fciiptorius.  Over  the  upper 
part  of  this  ventricle  is  placed  a  thin  medullary 
lamina,  termed  the  valve  ;  and  at  the  fide  of  this 
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valve,  are  two  medullary  tracts,  termed  pro- 
ceflus  ad  te/. -s.  The  um'cr  part  of  the  ventricle 
is  fhut  by  its  choroid  plexus,  Co  that  no  commu- 
nication can  take  place  between  it  and  the  fpine. 

CUV. 

Under  Surface  of  the  Brain. 
Between  the  lateral  lobes  of  the  brain,  at  its 
b.ife,  are  placed  two  fmall  round  white  bodies, 
named  ccjpora  albicantia,  being  without  of  a  medul- 
lary, and  within  cf  a  cortical  fubftance.  In  thefe: 
bodies  are  the  terminations  of  various  medullary 
itriata  from  different  parts. 

CLV. 

Immediately  before  thefe  bodies  appear  two 
white  cords  named  the  pedunculi  cerebri,  which 
originating-  from  the  medullary  fubftance  of  the 
brain,  gradually  approximate  in  their  courfe,'  till 
they  unite  in  the  tuber  annulare.  They  are  com- 
pofed  of  medullary  fibres,  and  poilcfs,  internally,  a 
mixture  of  cortical  and  medullary  matter  j  the 
former  of  which  is  fo  confpicuous  at  one  parti- 
cular part,  as  to  give  it  a  darker  colour,  and 
OCCafioiis  it  to  be  named  locus  niger  crurum 
cerebri. 

CLVI. 

A  cortical  fubftance,  termed  pons  tuini,  forma 
a  junction  of  rhe  oppoflre  Gdes^of  the  crura  ce- 
rebri, and  corpora  albicantia  together ;  and  it 
further  aflifis  to  coropofe  the  bottom  of  the  third 
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ventricle.    Two  white  cords  alio  arifc  from  the 
metiullny  put  of  the  cerebellum,  entitled  the 
crura  cvrebclli  •,    and  with   the  crur.r  cerebelli, 
they  compofe  the  tuber  annulare,  or  pens  Varolii, 
which  forms  a  ring  or  bridge  at  it  were  over  thefe 
crura.    Thus  the  tuber  is  fituated  over  the  body 
of  the  fphenoid  and  cuneiform  proceilcs  of  the 
occipital  bones.    It  is  ftretched  along  its  furface, 
and  divided  by  a  longitudinal  depreflkm  from  the 
courfe  of  the  vertebral  artery  into  two  lateral 
paits.    It  contains  in  its  fubltance  much  cortic;.l 
matter,  the  ftrice  of  which  obferve  various  diiec- 
tions.    Extending  from  the  tuber,  appears  the 
medulla  oblongata,  a  large  fubflance  in  the  form 
of  an  inverted  cone,  and  reaching  to  the  foramen, 
magnum  of  the  occipital  bone.    On  its  furface 
appear  two  fnv.ill  longitudinal  contiguous  emi- 
nences, named,  from  their  fhape,  corpora  pyrami- 
d.ilia,  between  which  there  is  a  deep  failure,  pene- 
trated by  the  pia  mater,  for  the  paffage  of  blood 
velTtls  into  the  interior  medulla.    At  the  outfide 
of  thefe  eminences  are  alio  two  others,  named, 
from  their  appearance,  corpora  olivaria  ;  and  ft  ill 
more  externally  are  a  third  and  lefs  diitinft  pairr 
termed  corpora  pyramldalia  lateralia. 

CLV1I. 

The  medulla  oblongatu,  thus  fituated,  is  formed 
of  medullary  matter  externally,  and  cortical  within, 
joined  by  medullary  ;  and  it  is  divided  by  means 
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of  an  anterior  arui  polterior  fiflure  Into  two  lateral 
portions. 

CLVIII. 

Thus  we  have  e  xamined  the  brain  in  its  levera! 
pans,  or  that  organ  which  is  the  iource  of  ner- 
vous influence,  the  primary  organ  of  fenic  with 
which  the  mind  is  fuppoied  to  be  immediately  and 
moft  Ultimately  connected  ;  we  ill  all  next  purfue 
the  detail  of  its  circulation,  which  is  alfo  peculiar 
and  important.  We  formerly  traced  the  external 
carotid  to  the  angle  of  the  lower  jaw.  There  it 
divides  into  two  great  branches';  the  fir!r,  pre* 
Serving  the  n.imc  ci  external,  is  dittributcd  on  the 
outfide  of  the  head  ;  while  the  fecond,  the  internal 
branch,  pafles,  in  order  to  give  circulation  to  the 
brain j  and,  th  doing  this,  it  isaffifled  by  two  others, 
the  vertebral  arteries,  which  arife  from  a  different 
iource,  or  the  axillary.  By  thefe  arteries  pa.Ting 
on  each  fide  into  the  head,  an  immenfe  fupply  of 
blood  is  conveyed  to  the  organ,  and  not  lefs,  on 
the  moft  moderate  calculation,  than  $g  of  the 
whole  mafs;  and,  as  the  arteries  are  l.«rge,  and 
their  acrion  powerful,  the  violence  of  their  circu- 
.  lation  from  being  injurious  to  the  foft  texture  of 
the  brain,  is  purpofely  counteracted  by  a  number 
of  circumfhnces. 

CLIX. 

The  ijl  of  thefe  circumftances  is  the  tortuous 
courfe  of  the  arteries,  as  they  pafs  into  the  head. 
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The  2d  is  the  entrance  of  the  carotid  to  the  head 
through  a  long  bony  canal,  giving  refiftance  to  its  • 
impulfe. 

The  3d  is  the  minute  divifion  of  the  arteries, 
and  their  difperfing  on  the  pia  mater  before  they 
pafs  into  the  fubftance  of  the  brain  ;  and 

The  ajh  is  the  thinnefs  of  the  arterial  coats  ih 
the  brain  from  what  they  are  elfewhere. 

CLX. 

With  thefe  peculiarities  in  the  circulation  of  the 
head,  the  carotid,  on  entering  it  by  the  os  j^tro~ 
fum,  gives  off  three  branches  at  the  fide  cf  the 
fella  turcica,  which  it  firft  reaches. 

CLXI. 
Arteria  Media  Cerebri. 
The  iy?  is  the  middle  artery  of  the  brain,  which 
is  to  be  confidered  as  the  arterial  trunk.    It  run* 
ftraight  along  the  folia  fylvii,  formerly  defcribed,  > 
and  goes  directly  outwards  towards  the  temple. 
In  the  fofla  fylvii  it  divides  into  two  branches,  a 
deep  and  fuperficial  one,  but  its  main  circulation 
is  fpent  on  the  middle  lobe  of  the  brain.  Pre- 
vious to  its  lodgement  in  the  fofla  fylvii,  it  gives 
oft"  fome  fmall  delicate  twigs,  which  are  diftributed 
to  the  pituitary  gland,  the  optic  nerve,  the  tento- 
rium, and  pia  mater,  at  the  cranial  bafe.  The  chief 
of  thefe  twigs  are  the  artery  of  the  choroid  plexus 
running  up  into  the  anterior  horn  of  the  lateral 
ventricles  and  the  plexus  of  arteries,  like  fewing 
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threads  fcattered  over  the  crura  cerebri  unci  bate! 
of  the  brain,  and  marked  by  their  numerous  inof- 
culations. 

CLXII. 

Arteria  Anterior  Cerebri. 
The  next  divifion  of  the  carotid  is  named  the 
fore  artery  of  the  brain,  which  obferves  a  ftraight 
courfe  along  the  anterior  lobe.  It  gives  off  branches 
to  the'olefadtory  and  optic  nerves.  The  branches 
then,  of  this  artery,  on  each  fide  meet,  and  form 
a  communication  juft  before  the  fella  turcica  and 
pituitary  gland.  From  this  part  it  difpatches  a 
branch  to  the  third  ventricle,  which  gives  ofF  fub- 
divifions  to  the  fore  part  of  the  fornix  and  fepcum 
lucidum.  Its  two  divifions  then  rife,  and  keep 
the  courfe  of  that  feparation  which  the  falx  m«krs 
between  the  hemifpheres,  the  one  obfervhng  a. 
deep,  the  other  a  fuperficial  route. 

CLXI1L 
Arte  via  CammunicOfis. 
While  the  former  artery  goes  to  the  fore,  this 
one  paffes  to  die  back  part  of  the  brain.  It  goes 
round  the  fides  of  the  corpora  mam  miliaria,  and 
it  foon  meers  the  vertebr*!  artery,  and  thus  it 
forms,  though  it  ft  If  a  fmall  artery,  one  of  the 
largeit  and  moft  important  inofculations  in  the 
body.  This  inofculation  is  termed  the  circle  of 
Willis;  and  the  vertebral  artery,  thus  connected, 
i:ives  off  three  divifions;  two  to  the  cerebellum, 
and  one  to  the  back  part  of  the  brain. 
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CLXLV. 
Vertebral  Artery. 
This  artery  arifing  from  the  axillary  one,  con- 
veys much  blood  to  the  brain,  and  it  obferves  the 
fame  courfe  and  precautions  with  the  carotid  be- 
fore its  entrance  to  the  organ.  On  entering  ths 
foramen  magnum,  it  foon  meets  irs  fellow,  and 
the  two  unite  into  the  bafilar  artery,  which  lies 
upon  the  cuneiform  procefs  of  the  os  occipitis  and 
the  tuber  annulare  of  the  br.tin,  which  it  marks 
with  a  furrow  or  depreffic  n,  and  in  its  progrefs  it 
gives  off  fmall  twigs  to  the  adjacent  parts.  On 
the  vertebral  palling  into  the  bafilar  artery,  it 
fends  off  the  lower  artery  of  the  cerebellum.  Iff 
differs  in  irs  fise  on  each  fide,  and  is-  fometlmes 
wanting.  It  moves  down  in  a  retrograde  courfe, 
and  dives  in  between  the  cerebellum  a  rut 'medulla 
oblongata.  When  the  vertebral  artery  arrives  at 
the  pons  Varolii  or  tuber  annulare,  it  fends  off  at 
once  four  arteries,  two  to  each  fide  of  the  brain.  I 
The  nrit,  or  thole  to  the  right  fide,  named  arteria 
cerebelli,  bend  round  the  crura  cerebri  to  get  at 
the  cerebellum,  to  which  it  gives  branches  afide 
to  the  vermis.  The  fecond,  or  thofe  that  pa  fa  to 
the  left  fide,  named  arteria  poller ior  cerebri,  ob- 
ferve  the  fame  bending  couife  with  the  former,, 
and  go  into  the  divifion  between  the  cerebrum 
and  cerebellum,  running  up  to  the  back  lobes  of 
the  brain.    They  fend  off  alfo  numerous  twigs  in. 
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every  part  of  their  courfe,  and  they  inofculate 
with  the  middle  artery  of  the  brain,  and  that  of 
the  corpus  callofum. 

CLXV. 

Thus  by  the  internal  carotid  and  vertebral  arte- 
ries is  the  whole  brain  amply  fupplied  with  blood; 
of  the  membranes,  the  vefiels  of  the  pia  mater  are 
derived  from  the  fame  fource;  but  the  dura  mater, 
on  the  contrary,  receives  only  a  part  from  this 
quarter,  and  its  chief  circulation  is  from  the  ex- 
ternal carotid. 

CLXVI. 

Having  thus  feen  the  diftribution  of  the  in- 
ternal  carotid,  or  chief  cerebral  artery,  and  ob- 
ferved  alio  that  it  freely  communicates  with  the 
vertebral  one,  there  appears  little  danger  of  the 
iloppage  of  the  blood  in  any  part  of  the  organ, 
and  numerous  examples  occur  of  anaftomofes 
between  the  internal  and  external  arteries;  hence, 
after  tying  the  carotis  communis,  not  only  the 
functions  of  the  brain  continue,  but  alfo  thofe 
of  the  external  parts,  the  blood  getting  through 
the  vertebral,  to  the  internal  carotids,  and  from 
thefe  into  the  external  ones.  From  thefe  com- 
munications it  has  been  propofed,  where  the  head 
feems  to  be  oppreffed  with  too  great  a  quantity  of 
blood,  which  is  frequently  a  caufe  of  apoplexy, 
perhaps  alfo  of  epilepfy,  to  lefTen  the  quantity  by 
tying  one  of  the  carotids.    Now,  although,  from 
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the  vicinity  of  the  nerves  of  the  eighth  pair  and 
intercoftals,  this  experiment  is  attended  with  a 
confiderable  degree  of  danger,  independent  of 
that  from  tying  the  artery  ;  yet,  furely,  the  idea 
is  worth  purfuing  in  other  animals ;  fo  in  the 
fiaggers,  or  epilepfy  in  a  horl'e,  we  might  tie  one 
of  the  carotids  to  fee  the  effecl. 

CLXVIL 

Next,  attending  to  the  fituation  of  the  carotids 
with  refpect  to  each  other,  the  internal  is  fent  off 
at  an  angle,  and  the  external  is  the  more  direct 
continuation  of  the  trunk ;  and  the  vertebral 
arteries  arife  at  a  right  angle,  and  form  the  fub- 
clavian.  We  find  that  both  the  arteries  which 
fupply  the  brain  come  off  in  an  unfavourable 
manner. 

CLXVIII. 

When  we  profecute  the  particular  branches  of 
*he  external  carotid,  the  firft  branch  is  fent  to 
the  larynx,  and  then  turning  downwards,  it 
enters  the  thyroid  gland,  where  it  freely  com- 
municates with  an  afcending  artery;  and,  ex- 
amining the  Itrudure  of  the  gland,  we  find  that 
a  great  quantity  of  blood  is  circulating  here.  It 
is  of  ufe  to  attend  to  the  fize  in  certain  opera- 
tions, particularly  in  bronchotomy,  where  we  muft 
generally  cut  through  this  gland ;  and,  if  this  is 
done,  the  blood  getting  into  the  trachea,  may 
raife  a  convulfive  cough,  which  is  attended  with 
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real  danger-  Now,  confcdering  that  operatior,. 
we  may  reflect  on  the  ways  of  gaining  advantage 
in  certain  cafes  of  inflammation,  and  of  avoiding: 
the  danger  of  blood  falling  into  the  lungs. 

CLXIX. 

Higher  than  this,  a  confiderable  branch  of  the 
Engual  paffes  above  the  corner  of  the  os  hyoides,. 
which,  joined  to  its  fellow,  conveys  a  very  large 
portion  of  blood.  It  is  of  ufe  to  judge  of  its 
fituatiou  in  chivutgical  operations,  where  tumours 
prefs  in  here,  and  we  do  not  readily  know  its 
courfe  by  the  linger,  becaufe  it  is  fupported- 
chiefly  by  flefli,,  fo  that  we  fcarcely  diltir.guifli  if* 
pulfation- 

CLXX. 

The  next  artery  we  call  facial,  fupplying  the  infe- 
rior maxillary,  and  fuhlingual  gland.  The  branches 
are  fet  off  at  ri^ht  angles,  as  thofe  of  the  temporal 
artery,  that  fupplies  the  temporal  glands.  So  thtfe 
are  not  more  particularly  fitted  to  receive  the  very 
active  mercury  than  the  Gthers ;  and  the  effect 
of  the  artery  in  throwing  out  the  mercury,  is  not 
to  be  aicribed  to  its  paffmg  off  at  a  right  anHe 
but  to  the  llruclure  of  the  ultimate  branches,  or  of 
the  gland,  aud  the  greater  fenfibility  of  the  part. 

CLXXI. 

Going  dill'  higher,  we  find  the  facial  artery 
pndng  over  the  lower  jaw,  about  an  inch  from 
its  angle,  fo  called  arteria  angulari*;  and  here  we 
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an  diftinguifh  the  pulsion,  and  can  open  it  on 
certain  occalions-    In  fome  operations  wc  allovr 
the  parts  to  bleed  freely ;  and  it  may  be  of  ad^ 
vantage  to  empty  all  the  veflels  verv  fully  ;  bit* 
in  many  other  cafes  we  wifh  to  (top  the  bleeding, 
as  in  the  operation  for  the  hare  lip,  in  the  cnie  of 
wounds,  &c.    And  furgeons  generally  ufe  pref- 
fure  upon  the  extremity  of  the  bleeding  artery, 
or  take.it  up  with  the  needle.    But  applying  two* 
fingers  upon  the  root  of  the  facial  artery^  will 
aflift  very  confidcrably  ;  not  hut  that  the  blood 
will  be  poured  in  in  fmall  quantity  from  the- 
neighbouring  branches;  but  if  the  principal  fource 
is  interrupted,  that  will  be  found  to  ceafe. 

CLXXiL 

Purfuing  the  faVial  arteiy  higher  on  the  face, 
we  find  it  fupprymg  the  fmall  glands  of  the  lips  ;. 
and  the  fevpentine  turn  it  takes  ferves  a  doubl*- 
purpofe,  allowing  an  extension  of  the  mouth, 
the  'artery  coming  nearer  to  the  flpaight  line  ^ 
but  the  turns  are  greater  than  what  is  necef- 
fary  for  that  purpofe  ;  and  considering  the  fitua- 
tion  of  the  veflels  within  the  m-ufcles,  we  may 
conceive  that,  from  the  fituation  and  courfe,  tile 
faliva  is  brtter  prepared,  and  the  fecretion  in- 
creafed  by  the  motion  as  Well  as  the  exertion. 
At  the  top  of  the  face  we  find  the  artery  commu- 
nicating with  the  ocular  and  frontal  ones,  or  com- 
munications b«tween  the  internal  and  external  arte- 
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ries.  Hence  the  room  for  Dr.  Blain's  propofal  to 
open  the  frontal  artery  in  the  difeafes  of  the  head; 
but  this  operation  is  to  be  avoided  particularly, 
from  the  artery  being  turned  over  a  bone,  fo  that 
it  is  impofuble  to  relax  it. 

CLXxur. 

Following  the  artery  ftill  higher,  we  find  the 
occipital  one  fent  backwards.  From  the  root  of  the 
temporal  artery,  the  trunk  of  the  carotids  is  turned 
inwards,  and  then  it  gets  the  name  of  the  internal 
maxillary,  fplitting  into  a  number  of  very  great 
branches,  fupplying  the  mufcles,  the  fubftance 
of  the  jaws,  the  roof  of  the  mouth  ;  and  there 
is  a  branch  going  into  the  dura  mater,  and  to 
the  artery  terminating  in  the  fides  of  the  nofe, 
which  is  a  continuation  of  the  external  carotid. 
Though  thefe  feveral  branches  never  fall  in  the 
way  of  a  furgeon,  yet  it  is  of  ufe  to  know  from 
what  fource  each  organ  receives  its  blood ;  and 
the  knowledge  of  their  connections  and  vicinity 
may  be  of  advantage  in  certain  dangerous  difeafes, 
to  leflen  this  force  very  confiderably.  Thus,  if 
the  dura  mater  is  inflamed  to  a  great  degree,  or 
in  the  cafe  of  teething  in  children,  the  force  of 
the  blood  may  be  more  leffened  by  opening  the 
temporal  artery  in  the  neighbourhood,  than  by 
©pening  vefltls  that  are  more  diftant. 

CLXXIV. 

Correfponding  to  the  arteries,  there  are  two 
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feta  of  veins,  viz.  the  internal  jugular  attending 
the  carotis  communis,  and  two  external  jugulars, 
bo  that  even  in  this  part  of  the  body,  where  the 
blood  returns  the  molt  readily  to  the  heart  in  the 
erect  pollure,  there  are  under  our  mufcular  organs 
veins  running  in  very  different  directions,  and  one 
i'et  on  the  outfide  of  the  mufcles,  free  from  the 
action  of  the  mufeles,  and  frequently  communi- 
cating. 

CLXXV. 

In  the  external  jugular  veins  there  are  alfo 
valves  which  are  in  proof  that  they  are  chiefly 
intended  to  prevent  the  blood  from  being  driven 
backwards  to  the  fmall  branches. 

CLXXVI. 

From  the  free  communication  which  the  ex- 
ternal jugulars  have  with  the  internal,  it  is  clear 
that  the  drawing  blood  from  them  iln  difeafes  of 
the  head,  may  be  attended  with  particular  benefit » 
and  the  only  danger  attending  the  opening  of 
them,  arifes  from  certain  fmall  nerves,  branches 
of  the  cervicales. 

CLXXVII. 

Having  now  traced  the  ftruclure  of  the  brain, 
and  its  circulation,  there  are  feveral  things  that 
merit  attention  in  review. 

CLXXVM. 

From  the  appearance  of  the  internal  carotid 
and  vertebral  arteries,  it  is  clear  that  a  greater 
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than  the  common  proportion  of  blood  is  circulated 
here;  thus,  comparing  the  brain  and  cerebellum 
with  the  arm  upon  which  we  find  only  the  axil- 
lary artery  fpent,  each  of  the  internal  carotids 
are  nearly  as  large,  and  the  two  vertebrals  joined 
together  are  larger;  or  there  is  about  three  times 
the  quantity  circulated  within  the  head  that  paffes 
through  the  arm.     The  quantity,  however,  is. 
not  fo  great  as  fome  fuppofe.    If  the  quantity  is 
to  be  judged  of,  nearly  one- tenth,  or  one-twelfth 
of  the  whole  is  circulated  upon  the  furface  of  the 
brain  and  cerebellum;  but  we  are  obliged  to  make, 
a  dedu&ion  from  this  proportion,  becaufe  the- 
force  of  the  blood  within  the  head  is  broken  from, 
a  number  cf  circumftances :  the  momentum  is  in 
a  lingular  manner  diminiflied.  An  allowance  muft 
be  made  for   the  blood  rifing  contrary  to  its 
weight ;  audi  this  has  greater  effect  than  is  com- 
monly imagined.    In  a  perfon  difpofed  to  dropfy, 
it  generally  appears  fir  ft  in  the  feet:  from  the 
defcent  of  the  blood  the  exhalation  is  greate?,  as 
wtll  as  the  abforption   more    dilftcult ;    and  a 
change  of  poflure  in  inflammatory  cafes  is  fome- 
fimes  attended  with  particular  advantage.  Be- 
fides,  when  we  attend  to  the  coats  of  the  arteries, 
they  are  very  thin  within  the  head>  and  even 
without  the  head  ;  they  -are  thinner  in  the  ex- 
tremities, and  are  thinner  in  the  fuperior  extre- 
mities than  in,  the  Lowerx  though  both  are  equally 
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affe£l<;d  by  the  action  of  mufclcs.  So  the  mo- 
mentum is  coniklerably  dimiuifhed  by  the  afcenr 
of  the  blood,  and  it  is  leflened  alio  from  the" 
thinnels  of  the  coats,  for  the  living  power  of  the 
arteries  contributes  to  carry  on  the  circulation. 

CLXXIX. 

In  addition  to  thefe  circumltances,  both  arteries, 
the  carotid  and  vertebral,  mike  more  turns  in 
running  upwards  than  are  neceilary.  We  do  not 
fee  the  ufc  of  the  turn  made  by  the  internal 
carotid  on  the  outfide,  and  ftill  Jefs  any  neceffity 
for  the  fcveral  turns  it  makes  in  its  paffage 
through  the  os  petrofum.  Surely  we  can  aflign 
no  other  purpofe,  than  that  nature  intends  to 
break  the  force  of  the  circulation  5  and  in  other, 
animals,  where  the  head  i9  depending,  and  the 
force  greater  upon  the  arteries-,  they  are  in  a  fm- 
gular  manner  divided  into  minute  branches,  which 
are  collecled  from  a  trunk  a  fecond  time,  where- 
by the  force  of  the  blood  muft  be  greorly  broken, 
as  it  is  from  its  paffage  from  the  arteries  into 
the  veins. 

CLXXX 

When  the  arteries  are  purfued  further,  we 
perctive  that  the  branches  bear  a  great  proportion 
to  the  trunks;  we  cannot  make  an  exncl  com. 
-p.irifon  with  the  other  arteries,  but  we  can  readily 
perceive  that  they  are  numerous,  and  the  furface 
of  the  pia  mater  is  vaftly  increased  by  the  doub- 
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lings  in  the  convolutions  of  the  brain  and  cerebel- 
lum. But  notwithfta-nding  thefe  feveral  circum- 
ftances  that  diminith  the  force  of  the  blood,  we 
are  by  no  means  to  conceive  that  the  arteries  of  the 
brain  want  pulfation,  and  that  the  blood  moves 
in  them  nearly  in  the  fame  manner  as  it  moves 
through  innumerable  tubes.  The  reafons  given 
for  this  are  by  no  means  conclufive,  as  that  the 
carotid  artery  pafles  through  a  hole  in  the  cra- 
nium, and  has  its  fides  glued  to  the  hole.  The 
coats  have,  indeed,  no  motion  in  the  os  pe~ 
trofum,  but  it  does- not  prevent  the  impulfe  of  the 
heart,  for  the  puliation  remains  in  an  artery 
after  it  is  cut  in  the  middle,  and  the  ends  of  it 
joined  by  a  tube  ;  and  the  pulfation  of  the  arteries 
oj  the  brain  has  been  diftinguifhed  after  the  fkull. 
was  removed.  But  it  has  been  alleged  that  there 
is  not  the  fame  motion  before  the  fkull  is  broken,, 
and  that  it  is  owing  to  the  air  having  accefs, 
while  before  this  thefe  arteries  could  not  contract:, 
o.therwife  it  would  form  a  void.  Now,  if  it  can 
be  fuppofed  that  all  the  veins  that  let  out  the 
blood  are  accurately  tied  up,  after  the  artery  is 
fully  flretched  it  cannot  be  emptied.  But  if  the 
artery  and  vein  run  parallel,  and  the  heart  gives 
a  flroke,  this  is  extended,  and  palling  upon  the 
brain,  it  pufhes  the  blood  down  to  the  heart; 
and  now  the  coats  contracting,  pufh  the  blood 
forwards  into  the  brain.    So  the  blood  moves  in 
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the  fame  manner  in  the  thinner  part  of  the  head 
as  in  the  reft  of  the  body,  by  the  alternate  dilata- 
tion and  contraction  of  the  arteries. 

CLXXXI. 

It  is  alfo  to  be  recollected,  that  the  obftructioit 
in  any  particular  part  is  guarded  againft  by  the 
unufual  joining  and  anaftomofis  of  the  princi- 
pal trunks  ;  fo  that  a  circulation  is  formed  round 
the  fella  turcica  j  and  therefore,  though  from 
accident,  or  difeafe,  or  perhaps  of  motion  of  the 
head,  &c.  any  one  of  the  four  principal  arteries 
is  flopped,  the  blood  can  pafs  to  every  minute 
termination  in  the  head ;  and  in  proof  of  which, 
the  common  carotis  may  be  tied,  and  yet  the 
ordinary  functions  performed.  So,  upon  the 
whole,  we  find  a  more  than  common  quantity  of 
blood  furniftied  to  the  origin  of  the  nerves,  and 
that  this  is  circulated  in  a  very  curious  manner  j 
it  pafles  in  the  ufual  way  into  the  beginning 
of  the  veins  accompanying  the  fmalier  arteries, 
but  thefe  terminate  in  finufes,  which  receive  a 
covering  from  the  dura  mater,  the  ufe  of  whicli 
is  very  confiderable,  and  they  are  fo  formed  and 
difpofed,  that  the  brain  cannot  very  much  difturb 
the  motion,  as  they  only  run  where  the  dura  mater 
is  drawn  out,  fupported,  and  made  tenfe ;  nor 
can  the  finufes  fwell  out  much,  fo  as  to  difturb 
the  functions  of  the  brain,  from  their  being  fo 
glued  to  the  bones.    When  we  confider  their 
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fhape  accurately,  we  find  it  fomewhat  like  three 
portions  of  a  circle  joined  together.  1S0  we  lee 
one  material  ufe  of  the  finufes.  But  there  is 
another,  by  the  adding  the  dura  mater  to  the, 
veins,  a  greater  thicknefs  is  given  to  them  ;  and, 
by  the  veins  paffmg  into  them  in  an  oblique 
manner,  the  Time  effect  is  produced  as  if  they 
had  been  provided  with  valves  at  their  openings. 
HeiTce,  when  the  finufes  ;:re  injected,  it  is  feldom 
we  fucceed  in  filling  the  fmall  veins  of  the  brain  : 
for  there  is  an  oblique  entrance  into  them  like 
that  into  the  biliary  or  urinary  ducts,  which 
fervec  the  purpofe  of  valves,  and  this  is  of  con- 
ference: for  the  blood  pafles  with  greater  diffi- 
culty in  expiration  -than  in  infpiration.  Thus, 
when  there  is  a  ftngnation  of  the  blood  on  the 
right  fide  of  the  heart ;  and  if,  at  the  fame  time, 
whilft  violent  exertions  are  made  by  the  heart, 
the  body  ihould  be  bended,  and  the  mufcles  of 
the  neck  in  action,  the  blood  might  have  bee?i 
thrown  back  into  the  thin  veins:  but,  in  confe- 
quence  of  the  oblique  pa-ffage,  though  the  blood 
fliould  be  thrown  back  with  confiderable  .force, 
they  receive  almoft  nothing  of  the  impu'lfe. 

CL-XXXI1. 

From  the  finufes  the  blood  palTes  into  the  in- 
ternal jugular  vein  :  this  is  a  veffel  of  very  con- 
fiderable fize,  and  is  made  larger  in  proportion  to 
its  artery.    So  anatomifts  miftake  in  conceiving 
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•the  finufes  great  receptacles  of  blood,  to  which 
it  undergoes  great  changes.  The  lateral  finufes 
are  fcarcely  larger,  compared  with  the  carotid 
and  vertebral  arteries,  than  the  veins  are  in  other 
places.  But  their  coats  yield  rejdily  in  the 
human  body;  and  in  animals  that  dive  under 
"water,  we  find  large  bags  to  prevent  the  accumu- 
lation of  the  blood  within  the  head. 

clxxxiil 

There  are  two  motions  in  the  brain.     iy?,  The 
common  pulfation,   produced  by  the  ftrokes  of 
the  heart.    2d,  In  the  unequ  d  flates  of  refpira- 
tion  there  is  a  confiderable  prctTure  backwards; 
for  the  internal  jugular  has  but  a  parr  of  valves, 
T»'hioh  do  not  accurately  prevent  the  regurgitation 
-of  the  blood,  and  the  difcharge  of  the  fmaller 
veins  into  the  fijnufes  is  for  four-  lime  flopped, 
and  hence  takes  place  a  confiderable  fwelling  of 
the  larger  bramhes  of  the  veins  entering  into 
■them.    If  a  confiderable  portion  of  the  fkull  is 
removed,  and  the  membranes  detached,  that  alter- 
nate dilatation  is  feen  in  a  very  remarkable  de- 
gree ;  and  we  are  apt  to  be  deceived  in  fuppofing 
that  fuch  a  motion  takes  place  before  the  brain  is 
opened  ,   but  there  is  no  fuch  heaving  of  it  in 
•ordinary,  as  occurs  in  this  experiment ;  for,  fup- 
pofe  a  fingle  half  ounce  is  thrown  into  the  brain, 
the  whole  impulfe  appears  at  the  fpot.  However, 
though  we  allow  that  the  brain  has  a  puliation  of 
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its  arteries  as  in  other  places,  and  that  there  is  no 
great  difference  in  the  return  of  the  venous  blood, 
we  have  it  not  in  our  power  to  empty  the  veflels 
of  the  brain  by  letting  blood,  as  we  can  empty  the 
veflels  of  other  parts.  Thus,  if  a  pound  of  blood 
is  drawn  from  the  arm,  the  veflels  are  emptied, 
the  bulk  of  many  parts  of  the  arm  are  ltflened, 
and  the  veins  fubfide  and  become  fmaller.  But 
this  cannot  happen  in  the  brain,  which  conilantly 
contains  nearly  the  fame  quantity,  abfolutely  the 
fame,  if  we  confider  the  large  and  fmall  veflels : 
thus,  if  the  large  veflels  receive  a  violent  impulfe, 
they  make  a  ftrong  preflure  againft  the  fmaller,  and 
fqueeze  out  their  liquors  towards  the  heart,  and 
the  quantity  contained  in  the  brain  will  be  at  all 
times  equal,  nor  can  we  leflen  its  bulk  without 
making  a  void. 

CLXXXIV. 
From  the  danger  arifing  from  a  ftcppage  of  the 
blood  within  the  head,  it  has  been  imagined  that 
when  perfons  have  been  killed  by  hanging,  it  muft 
be  owing  to  the  ftagnation  of  the  blood  within 
the  head.  But  the  blood  continues  to  find  its  way 
into  the  heart,  although  there  may  be  a  kind  of 
flupor  and  opprefljion  from  the  preflure  upon  the 
veflels  ;  for,  upon  opening  the  trachea  arteria  of 
a  dog,  it  was  kept  hanging  three  quarters  of  an 
hour  without  being  killed  ;  but,  upon  putting  the 
rope  under  the  hole,  it  was  found  irrecoverably 
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dead  after  feven  minutes;  fo  that  the  death  is 
chiefly  owing  to  the  ftoppage  of  the  refpiration. 
And  the  only  circumftance  for  diftinguifhing 
whether  a  perfon  has  been  hanged  before  death, 
is,  that  if  he  is  killed  by  hanging  there  is  a  pur- 
pleifh  ring  about  the  neck,  which  is  not  produced 
by  hanging  a  dead  body  upon  a  rope. 

CLXXXV. 

In  the  fpinal  marrow  the  circulation  is  carried 
on  in  the  fame  equable  manner  as  in  the  head, 
the  quantity  of  blood  is  proportionally  great,  there 
are  every  where  analtomofes  of  the  vefTels,  and 
the  fame  means  are  taken  to  break  the  force  of 
the  blood  in  them. 

CLXXXVI. 

Eye. 

After  the  demonftration  of  the  brain,  and  its 
circulation  now  profecutcd,  we  fliall  view  its  ex- 
panfion  in  one  important  organ,  and  the  parti-' 
cular  ftructure  of  the  latter,  or  the  eye.  The 
fituation  of  this  organ  was  formerly  pointed  out 
in  the  Ofteolcgy,  and  the  different  parts  cf  the 
orbits  or  bony  cavity  demonltrated.  They  are 
lined  by  the  continuation  of  the  dura  mater,  Which, 
becomes  connected  with  the  perioftseum  of  the 
face. 

CLXXXVII. 
JSye  Broivs. 

The  firft  part  to  be  here  noticed  is  the  eye- 
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brows,  or  the  arch  of  hairs  on  the  fuperciliary 
ridges  of  the  frontal  bone.  Their  pofition  is  ob- 
lique, with  their  roots  to  the  nofe,  and  their  fitua- 
tion  is  elevated  by  a  quantity  of  cellular  fubftance. 
They  are  covered  by  the  furrounding  mufcles.  In 
their  ufe,  befides  ornament,  they  form  a  (hade 
and  defence  to  the  eye,  and  alfo  afiift  in  exprefling 
the  paflions. 

CLXXXviir.  * 

Eye  Lids. 

The  fecond  part  to  be  examined  is  the  eye 
lids,  which  are  a  doubling  of  the  (kin,  inverted 
at  the  edge  of  the  lid,  and  then  laid  over  the  fore 
part  of  the  ball,  fo  that,  though  common  tegu- 
ments, from  the  edge  of  the  eye  lid  they  be- 
come a  great  deal  thinner,  but  the  fame  gene- 
ral .ftrutture  remains  ;    and  the  veffcls  fhining 
through,  communicate  their  colour.    Hence  we 
find,  that  where  an   inflammation  attacks  the 
eye,  the  loofe  fkin  within  the  eye  lid  fwells  out, 
fometimes,  almoft  to  cover  the  cornea,    in  the 
doubling  of  the  eye  lid  there  is  a  firm  fubftance, 
the  fhape  of  which  is  feen  on  turning  out  the  eye 
lid  ;  it  is  intended  to  prevent  the  eye  lid  from 
wrinkling,  to  ftretch  it  properly,  and  make  it 
take  the  figure  of  the  ball.    This  is  called  the 
ciliary  cartilage,  and  is  largefl  in  the  upper  eye 
lid,  which  chiefly  poffefies  motion.  Immediately 
within  the  hairs  upon  the  eye  lid,  which  are  longer 
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in  thofe  of  the  upper  than  under  lid,  is  perceived 
a  vaft  number  of  fmall  openings  that  are  juft 
vifible  to  the  naked  eye.  They  are  the  mouths 
of  ducts  which  are  fituated  upon  the  cartilage 
below  the  inner  fkin  ;  their  length  is  nearly  equal 
to  the  breadth  of  the  cartilage  ;  they  run  in  a  Ter- 
pentine direction,  and  the  matter  they  contain 
appears  yellowifli  when  we  look  at  the  ducts 
lying  upon  the  cartilage,  but  upon  fqueezing  the 
clucts  we  find  it  whiter.  Thefe  duels  ferve  to  pre- 
vent the  injury  that  would  arife  from  the  meeting 
of  our  eye  lids,  by  leflening  the  friction.  They  are 
very  often  the  fubject  of  difeafe,  where  the  eyes 
are  tender  ;  and  we  are  obliged  to  fupply  the 
want  of  this  matter.  Hence  the  ufe  of  the  opthal- 
mic  ointments. 

CLXXXIX. 

Lacrimal  Gland. 
The  next  part  that  comes  into  review  is  the 
Iacrymal  gland,  fituated  in  a  hollow,  at  the  upper 
and  outer  part  of  the  eye,  behind  the  outer  end 
of  the  fuperciliary  frontal  ridge.  It  is  an  oblong 
yellowifli  gland,  with  one  end  pointed  to  the  nofe, 
and  the  other  to  the  angle  of  the  eye.  A  chain  of 
fmaller  glands  is  alfo  confpicuous  in  the  fame 
fituation,  connected  with  it;  the  excretory  duels 
are  numerous,  but  from  their  minu  tenets  diffi- 
cultly traced. 
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CXC. 

Puncla  Lacrymalia. 
From  the  gland  we  are  led  to  the  pun&a 
lacrymalia,  two  fmall  orifices  in  the  lids,  at  the 
inner  angle  of  the  eye,  one  above  and  another 
below,  which  hold  the  direction  of  the  edge  of 
the  lids,  and  terminate  in  the  lacrymai  fac. 

CXCI. 

Caruncula  Lacrymalis. 
They  are  kept  feparate  by  the  caruncula  lacry- 
malis, a  fmall  febaceous  gland,  which  is  fituated 
befide  them,  and  for  preferving  the  functions  of 
which  it  is  intended.  Between  this  part  and  the 
ball  of  the  eye  lies  alfo  the  valvula  femilunaris, 
or  conjunctive  crefcent,  with  its  horns  directed 
to  the  punc~la,  in  order  to  afiift  the  courfe  of  the 
tears  in  palling  into  them.  In  other  animals  it  is 
large,  and  termed  the  membrana  nictitans. 

CXCII. 

With  this  previous  Itruclure  we  are  brought  t« 
the  ball  of  the  eye.  In  attending  to  its  general 
form,  we  obferve  that  it  is  compofed  chiefly  of 
coats  and  humours,  with  a  nervous  and  vafcular 
itruciure. 

CXCI1I. 
Ball  of  the  Eye. 
The  fore  part  of  the  eye  is  rounder  than  the 
reft,  or  the  cornea  is  a  portion  of  a  fmaller 
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circle  above  that,  formed  by  the  tunica  fcleroti?, 
which  makes  a  portion  of  a  larger  circle,  'and 
the  optic  nerve  enters  the  eye  towards  one  fide, 
neartft  the  inner  fide.  The  lens  is  flatter  upon 
the  fore  than  the  back  part,  and  the  ciliary  pre- 
cedes are  connected  to  the  edge  of  the  chiyftallir.e 

lens-  * 

CXCIV. 

It  is  not  fufRcient  that  the  bottom  of  our  eye 
be  made  more  fenfible  than  the  reft  of  its  body  in 
order  to  perceive  the  impreflions  of  light,  but  it  is 
alfo  neceflary  that  the  light  be  collected,  as  the 
rays  of  the  fun  are  collected  with  a  burning  giafs, 
by  which  means  the  rays  mike  a  (harper  ftroke 
upon  the  retina.  The  humours  of  the  eye,  three 
in  number,  the  aqueous,  chryftalline,  and  vitre- 
ous, are  perfectly  fit  for  defending  the  fenfible 
bottom,  and  for  collecting  the  rays.  By  their 
pellucidity  they  allow  them  to  pafs  through,  by 
their  foftnefs  they  defend  the  parts,  and  by  theirs 
(hape  they  collect  the  rays,  which  form  a  picture 
of  the  object  at  the  bottom  of  the  eye. 

exev. 

Humours  of  the  Eye. 
^  Chryjlalline  Lens. 

Of  the  humours,  the  chryftalline  lens,  the 
middle  one  is  the  principal,  for  with  it,  when  out 
of  the  body,  a  picture  can  be  formed  as  with  a 
burning  glafs;  fo  that  it  is  calculated  to  collect 
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the  rays  upon  the  bottom  of  the  eye,  3iid  it  can 
do  this  independent  of  affiftanee  from  the  other 
parts,  though  thefe  co-operate.  In  its  ftrucTure, 
the  lens  is  a  firm  fubftance,  incloleil  in  a  capfule, 
and  which  gradually  grows  fofter  towards  the 
edges.  This  has  led  to  the  opinion,  that  a  fluid 
is  interpofed  between  the  capfule  and  the  lens. 
But  in  a  recent  fubjeft,  there  is  only  a  folid  j  and 
the  reafotj  of  the  foftnefs  is,  that  in  all  fubflances 
the  rays  are  collected  in  an  unequal  ma<nner,  the 
edges  drawing  them  to  a  point  fconer  than  the 
middle.  Hence  there  is  no  perfecT  focus  made  by 
art ;  but  here,  in  confequence  of  the  foftnefs, 
the  light  is  lefs  gathered  at  the  edge,  fo  that  all 
the  rays  unite  at  the  bottom  of  the  eye 

CXCVI. 

There  are  veffels  of  confiderable  fize  that  are 
feen  upon  the  capfule  in  children,  which  after-' 
wards  excttrac  iira  TJri  gU/cutcs,  but  Continue  to  cir- 
culate the  other  parts  of  the  blood.  This  ftrudTure 
ferves  to  prevent  the  tender  eyes  of  children  from 
being  injured  by  the  light  j  and  there  is  a  want 
of  clearnefs  in  their  viflon.  Hence  the  capfule  is 
provided  with  veffels,  fo  that  in  certain  cafes  that 
membrane  may  be  thickened  by  inflammation, 
and  be  a  caufe  of  opacity.  Hence,  alfo,  although 
in  the  cataract,  the  opacity  is  chiefly  feated  in 
the  body  of  the  lens,  it  may  be  confined  to  the 
capfule  ;  for,  after  the  body  of  the  lens  has  been 
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extracted,  it  fometimes  becomes  opaque  from  the 
wound,  and  the  ad  million  af  the  ;ur,  becoming 
thicker  and  darker. 

CXCVII. 
/  'it recti s  JL.  incur. 
The  vitreous  humour  is  placed  between  the  lens 
and  bottom  of  the  eye.    It  appears  like  the  glare 
of  an  egg,  but  we  have  reafon  to  believe  that  it  ts 
confined  in  a  capfulc,  though  that  is  not  fo  evi- 
dent.   It  has  been  confidered  as  fplitting  on  the 
fore  part  into  two  divifions,  when,  in  reality,  it 
is  difficult  to  (how  from  difiection  its  exiilence  j 
only  the  furface  remains  for  a  confi  It  t  able  time 
fmooth,  and  we  fee  veflels  running  through  the 
middle  of  the  vitreous   humour,   and  we  can 
fearcely  fuppofe  that  they  want  a  membrane  to 
fupport  them.    Its  principal  ufe  is  to  fupport  the 
lens  at  the  proper  diftance  from  the  bottom  of 
the  eye,  as  on  A  cufiiion  ;  and  by  its  being  thinner 
than  the  lens,  it  alfo  affifts  in  collecting  the  rays; 
for  if  it  had  not  been  interpofed,  the  picture 
would  have  formed  behind  the  retina. 

cxcvnr. 

Aqueous  Humour. 
The  aqueous  humour  is  placed  between  the 
lens  and  cornea,  in  which  the  iris  is  placed,  fo 
that  it  is  partly  lodged  on  the  one  fide,  and 
partly  on  the  other  fide  of  the  iris,  poiTefling  what 
are.  called  the  anterior  and  pofterior  chambers  j 
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the  anterior  the  larger.  We  are  uncertain  whence 
it  is  derived,  whether  from  the  cornea  or  iris  •, 
but  we  fufpeft  that  it  is  from  the  latter,  as  the 
vefTcis  upon  the  iris  feem  better  fitted  for  pro- 
viding this  humour,  which  is  regenerated  in  the 
fpace  of  24  hours  ;  and  we  have  feen  an  injection 
with  turpentine  rifing  from  the  iris  through  the 
aqueous  humour,  probably  imitating  the  natural 
fecretion.  The  aqueous  humour  allows  the  mo- 
tion of  the  curtain,  the  iris,  to  regulate  the  light 
pnfling  through  the  eye.  Bcfides,  the  chryftalline 
is  much  better  removed  from  danger,  as  from 
blows,  &c.  a  flight  rub  might  have  difordered  the 
lens,  its  vtflcis,  and  capfule;  and  there  is  reafon 
to  imagine  that  it  helps  to  keep  the  cornea  trans- 
parent, for  it  is  naturally  interpofed  between  the 
Liyers,  and  pafles  through  thefe;  and  after  death 
the  eye  lofts  its  (hape,  this  humour  exuding 
through  the  cornea. 

CXCIX. 
Coats  of  the  Eye. 
Trom  the  humours,  we  come  to  the  containing 
parts,  the  feveral  coats  of  the  eye,  beginning  with 
the  innermoft,  the  retina,  which  is  the  continua- 
tion of  the  optic  ner/e,  and  takes  its  rife  from  the 
thalami  nervorum  opticorum,  from  a  certain  tu- 
bercle forming  the  bottom  of  the  lateral  ventricles, 
and  the  fides  of  the  third  ventricle.  Hence  we 
nnderftand  why  in  the  internal  hydrocephalus  the 
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eye  comes  to  be  affected  :  there  the  thalami  are 
fqueezed  on  two  fides,  above  by  the  water  in  the 
lateral  ventricles,  and  within  by  that  in  the  thir  i, 
the  ventricles  all  communicating.  So  the  aft'ec*- 
tion  of  the  eye  points  out  the  collection  within 
the  head. 

CC. 

When  thefe  nerves  are  traced  from  the  thalami,. 
we  find  that  they  are  united.  It  is  conceived 
that  this  union  is  made  by  a  cellular  fubftance  ; 
but  we  can  in  this  way  give  no  rational  account 
of  the  union,  and  there  appears  a  real  intermix- 
ture or  decufiation  of  fibres,  or  that  the  right 
optic  nerve  is  formed  from  both  the  thalami  nearly 
equally  ;  and  the  advantage  of  this  is  apparent,  for 
k  is  better  that  the  half  of  the  fenfibility  of  both 
Ihould  be  preferved,  than  that  the  fenfibility  of 
one  fhould  be  altogether  loft.  Many  advantages' 
are  derived  from  two  eyes  ;  and  from  their  uni- 
form motion,  diftances  are  better  judged  of,  and 
accidents  better  guarded  againfl ;  and  a  particular 
advantage  arifes  from  a  mixture  of  the  optis 
nerves  where  they  adhere. 

CCI. 

On  following  the  nerve  into  the  eye,  it  is 
crooked  a  little  between  the  foramen  opticum  and. 
ball  of  the  eye,  to  allow  the  free  motion  by  the 
recti  mufcles  ;  it  then  enters,  though  not  directly, 
oppofite  to  the  pupil,  but  at  the  inner  fide.  Now,- 
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what  reafon  do  we  affign  for  this?  An  experi- 
ment fhews  the  ufe  of  it  in  the  cleareft  manner. 
If  the  picture  is  brought  to  fall  upon  the  entrance 
of  the  optic  nerve,  you  lofe  the  object  altogether. 
Thus,  if  we  fhut  one  eye,  and  look  at  a  piece  of 
chalk  before  us,  and  fee  it  from  the  image  failing 
on  the  outfide,  turning  our  eye  fo  far,  we  lofe  it: 
this  we  might  fuppofe  owing  to  the  obliquity;  but 
following  it  a  little  further,  we  fee  it  again:  and, 
on  making  the  experiment  with  accuracy,  we  find 
that  we  lofe  an  object  whofe  diameter  is  equal 
to  one-ninth  of  the  diflance  ;  fo,  nine  feet  diftant 
from  the  eye,  you  will  lofe  a  circle  one  foot  in 
diameter. 

CCIT. 

It  is  material  to  attend  to  this,  becaufe  many 
have  imagined  the  fenfibility  to  be  owing  to  the 
finall  artery  entering  with  the  nerve  ;  but  we  find, 
on  making  a  calculation,  that  the  whole  medul- 
lary fubftance,  or  entrance  of  the  nerve,  is  infen- 
fible,  the  nerve  net  being  fpread  into  parts  fine 
enough  to  receive  the  impreffion  •,  as  when  a  nerve 
is  fpread  upon  the  tongue  or  nofe,  the  nerve  is 
not  fitted  to  receive  the  impreffion.  The  nerve 
enters  towards  the  inner  fide,  and  we  find,  from 
attending  to  the  aVigle  the  eye  forms  with  the 
object,  that  the  entrance  is  fomewhat  more  than 
4  of  an  inch  removed  from  the  centre  of  the  eye : 
thus,  fuppofe  you  pafs  a  netdle  through  the  eye. 
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and  meafure  from  the  bottom  fomewhat  more 
than  j  of  an  inch,  that  is  the  place  where  the 
optic  nerve  eaters.  The  reafon  of  its  entering 
at  the  inner  fide  is  evident ;  if  the  nerve  had 
entered  at  the  outer  fide,  pictures  of  a  fingle 
objecT:  would  have  formed  at  the  fame  inftant  in 
both  eyes,  but  the  rays  fall  upon  the  outer  fide  of 
the  left,  when  on  the  inner  fide  of  the  right.. 

CCTII. 

Retina. 

"Vvre  find  the  nerve  forming  the  retina,  which 
*s  the  expanfion  of  the  medullary,  fubftance.  The 
name  is  improper,  for  it  is  an  uniform  membrane, 
and  no  net-work,  which  would  have  loll  p;irts  of 
the  objects,  for  it  exprelTes  nothing  more  than  a 
web  uniformly  extended  upon   the  inner  fide, 
covering  the  vitreous  humour.    It  has  been  de- 
fcribed  as  going  to  the  edge  of  the  chryftnlline 
lens,  and  fome  of  the  fibres  palling  over  it.  But 
it  is  unneceflary  that  they  fhould  extend  over  tlie 
lens  ;  it  would  have  difturbed  the  viiion  upon  the 
pofterior  part,  and  we  find  that  it  terminates  like 
the  edge  of  a  tea-cup  behind  the  lens.  There 
may  be  fome  fibre,  perhaps,  going  forwards  to 
the  chryftalline  lens;   it  may  receive  a  nervous 
fibre  from  the  retina,  though  it  feems  rather  to 
receive  it  along  with  the  vefiels. 
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CCIV. 

Choroid  Coat. 
It  is  covered  by  the  choroid  coat,  the  inner  frde 
of  which  is  incrufted  with  a  black  point,  forming 
the  appearance  of  a  membrane.    That  ferves  the 
very  oppofite  purpofe  of  quick-filver  on  the  back 
of  a  mirror,  it  prevents  the  reflection  of  the  light, 
or  its  being  thrown  back  again  fo  as  to  make  a 
fecond  impreflion,  it  fuffocates  the  rays.  From 
the  experiment,  that  the  entrance  of  the  optic 
nerve  is  infenfible,  other  anatomifts  concluded  that 
this  coat  was  the  organ  on  which  the  picture 
made  its  impredion.    But  we  obferve  that  blind- 
nefs  is  occaGoned  by  a  difeafe  of  the  thalami  nervi 
optici,  by  preflure  upon  them,  or  what  is  the  ufe 
of  the  retina,  why  fo  fine  a  web,  if  it  is  only  a 
fort  of  cover  to  the  choroid  ?    Next,  purfuing  the 
choroid  as  a  web  and  firm  fubftance,  we  find  it 
makes  a  turn,  and  it  is  connected  to  the  chryftalline 
lens  by  what  has  been  named  the  ciliary  procefles, 
which  are  only  the  terminations  of  this  coat  con- 
tracted into  a  narrower  circle,  jufl:  as  the  fleeve 
of  a  fhirt  is  folded  into  a  number  of  doubling*  at 
the  wrift.  Hence  there  is  no  fpace  for  light  pafling 
between  the  ciliary  procefles  and  the  lens;  it* 
there  was,  the  aqueous  humour  would  mix  with 
the  vitreous,  but  it  feparates  thefe,  and  ferves  to 
fupport  the  chryftalline  lens  in  its  place,  which 
rffts  upon  the  vitreous  humour  as  wpon  acuftiion. 
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and  is  fupported  at  the  edges  by  the  continuation 
of  the  choroid  coat.  This  opinion  has  Jed  to  very 
wrong  ideas  of  the  part  affected  in  difeafes  of  the 
eye,  all  the  rays  of  light  that  ftrike  the  retina  have 
before  that  paflld  through  the  chryltalline  lens. 
Thus,  if  a  cataract  is  uncommonly  opaque  from  the 
want  of  fenfibilrty  to  light,  we  are  not  immediately 
to  infer  that  the  retina  is  in  a  difeafed  ftate, 
unlefs  we  find  other  circumftances  that  may  lead 
us  to  fufpect  this. 

CCV. 

Iris. 

We  next  confider  the  iris,  defcribed  as  the  con- 
finuation  of  the  choroid  coat,  one  part  of  which  is 
fuppofed  to  form  the  ciliary  proceffes,  and  the  other 
the  iris ;  but  other  anatomifts  obferve,  that  the  iris 
is  totally  diftinct  from  the  choroid,  and  is  merely 
connected  to  it  by  the  ciliary  circle,  or  they  are 
joined  by  cellular  fubftance,  which  alfo  connects  the 
iris  to  the  fclerotic  coat,  fo  that  the  watery  humour 
is  prevented  by  the  ciliary  circle  from  entering  be- 
tween the  fclerotic  coat  and  the  choroid  ;  and  thus 
we  obferve  a  white  opaque  fubftance,  forming  a 
ciliary  ligament  at  the  root  of  the  iris.  The  iris 
has  an  aperture  in  the  middle,  which  we  call  the 
pupil  of  the  eye.  When  we  follow  the  veffels  of  the 
iris  in  an  injected  preparation,  thefe  are  chiefly 
derived  from  the  choroid  coat,  and  we  find  nerves 

entering  in  confiderable  number*   Neai  the  root 
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of  the  iris  there  is  a  circular  artery,  or  at  its  root 
all  the  veflels  communicate  ;  we  then  trace  them 
to  the  edge  of  the  iris,  and  follow  them  all  this 
courfe  with  the  naked  eye,  and  yet  many  ana- 
tomifts  imagine  that  no  red  blood  enters  the  iris, 
and  that  its  veflels  convey  colourlefs  humours 
only;  but  befules  this  evidence,  from  the  appear- 
ance of  the  veflels,  from  accidents,  we  know  that, 
the  iris  circulates  a  confiderable  quantity  of  red 
blood,  which  is  feen  mixed  with  the  aqueous 
humour.  In  fuch  cafes,  a  cloud  or  film  appears 
within  the  cornea,  and  upon  holding  the  head 
Heady,  the  cloud  goes  off.  That  proceeds  from  the 
red  blood  being  mixed  with  the  aqueous  humour. 
When  the  head  is  held  in  one  pofition,  the  blood 
falls  to  the  bottom  of  the  humour,  and  the  iris 
is  not  connected  where  the  fclerotic  coat  joins 
the  cornea,  but  behind  the  joining,  fo  that  it  falls 
lower  than  the  edge  of  the  cornea,  and  goes 
entirely  out  of  fight:  and,  in  attempting  to  extract 
the  chryftalline  lens,  if  the  iris  is  wounded,  red 
blood  comes  from  it,  and  there  is  a  great  rednefs 
and  inflammation  of  the  part.  Hence  it  is  certain 
that  thefe  veflels  convey  the  red  blood  in  life, 
but  the  red  colour  of  the  veflels  is  concealed  from 
us  by  that  paint  or  colour  which  is  laid  over  them, 
and  the  aqueous  humour  is  probably  fecreted  from 
the  veflels  of  the  iris. 
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CCVI. 

The  principal  ufe  of  that  coat  is  to  exclude  a 
fuperfluous  quantity  of  light,  and  to  allow  as 
much  as  is  ufeful  to  reach  the  retina ;  hence,  when 
the  eye  is  turned  towards  the  light,  the  pupil  is 
fm^ller  ;  and  when  it  is  turned  from  the  light,  it 
becomes  larger,  adapting  itfelf  to  the  quantity  of 
light.  But  there  is  fomething  more  than  that 
happens;  it  is  not  merely  affected  by  the  general 
quantity  of  light,  but  it  is  contracted  or  widened 
wherever  objects  become  indiftinct,  by  being 
placed  too  near  the  eye;  thus  it  contracts  if  the 
object  is  indiftinct ;  and  turning  the  eye  down- 
wards, the  pupil  gets  a  certain  diameter;  but,  if 
the  point  of  a  fmall  pin  is  brought  near  the  eye, 
the  iris,  though  not  now  folicited  by  more  light* 
contracts  a  little  more  than  before  to  fee  it  dis- 
tinctly. Thus  if  there  is  a  fmall  hole  made  in  a 
bit  of  paper,  and  there  is  brought  to  it  a  fmall 
printed  book  which  appears  confufed,  when  viewed 
through  the  hole  it  appears  more  diftinct,  and  this 
experiment  enables  us  more  readily  to  receive  the 
fact,  that  we  diftinguifti  the  motion  of  the  iiis  in 
viewing  near  objects. 

CCVII. 

This  circumftance  refpecting  the  pupil  is  of  the 
utmoft  confequence  to  attend  to  in  judging  of 
difeafes.  When  the  eye  is  infenfible  to  the  light, 
there  is  a  very  fmall  degree  of  motion  in  the  iris  5 
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and  it  is  the  fame  whether  the  eye  be  lefs  fenfible 
to  receive  the  impreffion,  as  in  the  gutta  ferena  ; 
or  is  lefs  fenfibly  impreffed  by  the  light  being 
intercepted,  as  in  the  cataract:  in  both  cafes  the 
pupil  becomes  larger. 

cevm 

Some  have  fuppofed  that  the  motion  of  the  eye 
was  owing  to  the  light  ftriking  the  iris,  and  affect- 
ing it;  but  it  evidently  depends  upon  the  manneT 
in  which  the  retina  is  affected  ;  for  the  pupil  lofes 
its  motion  nearly  as  much  in  the  cataract  as  in 
the  gutta  ferena,  or  the  two  eyes  fympathize: 
fuppofe  one  eye  is  difeafed,  and  that  the  pupil  is 
little  affected  by  imitating  it  ■,  yet,  upon  opening 
the  found  eye,  the  irritation  upon  the  one  affects 
the  pupil  of  the  other,  fo  the  motion  depends 
upon  the  affection  of  the  retina. 

CCIX. 

Befides  the  circumftance  of  the  eye  adapting 
itfelf  to  the  confufion  of  objects,  fhews  an  in- 
ftructive  power,  which  is  more  extenfive  than  we 
are  commonly  aware  of.  We  not  merely  contract 
the  pupil,  and  allow  it  to  relax  itfelf  by^its  na- 
tural tone,  but  we  poffefs  a  mufcular  ftructure; 
not  one  that  can  be  fhewn  by  diffection ;  indeed, 
we  cannot  fhew  a  fpincter  for  contraction,  or  fibres 
for  dilatation,  but  we  poffefs  the  power  of  contract- 
ing or  dilating  the  iris  beyond  its  tone.  The  con- 
traction is  known  from  the  common  effect  of  light ; 
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but  wherever  the  retina  is  uncommonlv  infenfible, 
by  difeafe,  the  pupil  is  widened  far  beyond  its 
natural  tone  ;  and,  in  perfons  dying,  the  pupil 
is  feen  much  larger  than  it  was  five  minutes 
after  death,  which  brings  it  nearly  to  the  fame 
fize  as  when  the  eye  is  not  turned  to  a  very  clear 
light,  nor  in  too  great  obfeurity.  But  in  the 
hydrocephalus  and  amaurofis  it  is  greatly  dilated. 
"When  the  patient  is  aroufed  by  giving  him  hart- 
fhorn  drops,  &c.  the  pupils  are  greatly  dilated  ; 
and  when  the  ftimulus  is  made  by  light,  upon 
bringing  the  candle  near  the  eye,  the  pupil  opens 
lb  wide  that  the  colour  of  the  iris  is  fcarcely  to 
be  dihVmguiflied.  It  lias  been  accounted  for  from 
mechanical  irritation  ;  but  when  the  patient  is 
roufed,  there  is  an  effort  made  to  fee  j  the  quan- 
tity of  light  is  not  fuflicient  to  make  an  impreflion; 
therefore,  by  an  inftinft  of  nature,  there  is  an 
effort  to  enlarge  the  pupil ;  find  immediately  after 
death  it  contracts  to  a  much  fmaller  fize  than  it 
appears  in  thefe  difeafes. 

ccx. 

Cornea  and  Zckrot'is, 
It  remains  to  confider  the  external  coats,  the 
cornea  and  fclerotis.  "Whilft  the  cornea  ferves  the 
fame  purpofe,  by  its  pellucidity  it  tranfmits,  and  by 
its  roundnefs  it  collects,  the  light;  for  the  light  is 
in  a  great  meafure  collected  before  it  reaches  the 
lens,  that  it  may  be  accurately  regulated  by  a 
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fballer  motion  ;  the  light  is  brought  into  2  very 
fmall  pencil  of  rays,  fo  that  the  iris,  by  a  very 
fmall  motion,  exactly  regulates  what  is  necellary. 
The  eye  is  fupported  in  its  place  by  the  tunica 
adnata  vel  conjunctiva,  which  is  produced  from 
the  eye  lids  doubled ;  and  we  trace  it  over  the 
eye,  even  making  a  pare  of  the  outer  layer  of  the 
cornea,  though  it  is  not  feparable  by  difleclion, 
but  it  is  laid  more  loofely  over  the  fclerotic  coat, 
and  many  veffels  run  here,  fo  it  is  fubjecSr.  to  in- 
flammation, which  often  extends  over  the  whole 
eye,  and  the  whole  very  fenfrble  fubftance  of  the 
cornea  is  covered  with  veffels,  and  we  often  find 
fpots  produced  upon  it.  Where  the  veffels  are 
very  deep,  there  may  be  a  dilation  of  the  natural 
vefTels;  but  in  99  cafes  of  100  they  are  a  new 
growth,  beginning  in  the  fclerotic  coat,  and  gra- 
dually extending  over  the  cornea,  as  in  the  cafe 
of  a  lofs  of  fubftance  or  wound  ;  and  we  may 
trace  them  with  the  eye  over  the  coat,  and  thefe 
arteries  meet  again  with  veins  to  return  the  blood. 

CCXI. 

The  tears  next  are  conducted  to  the  pun£la  la- 
chrymalia,  and  pafs  down  into  the  nofe,  where 
they  are  poured  out  under  the  inferior  os  fpon- 
giofum.  But,  by  what  power  are  they  taken  up, 
and  thus  conveyed  to  the  nofe? 
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ccxir. 

The  puncla  have  open  mouths,  which  are  fup- 
ported  by  a  ring  of  hard  cartilaginous  matter,  and 
the  duets  gradually  enlarge,  and  end  in  the  lacry- 
mal  One.  It  is  evident  that  the  tears  are  not  pufhed 
into  the  puneta  by  force,  for  preffure  makes  them 
run  over  the  cheek ;  fo  they  muft  be  fucked  in  by 
that  power  inherent  in  fmall  capillary  tubes  ;  and 
they  are  thus  conveyed  a  certain  way.  We  fhall 
fuppofe  that  this  power  is  fufncient  to  fill  the 
dncts  altogether;  that  the  whole  fac  and  duds 
are  filled  by  attraction,  which  is,  perhaps,  not 
true.  We  cannot  fuppofe  the  motion  continued  ; 
it  does  not  empty  thefe  again  ;  for,  fuppofing  the 
fupply  cut  ofF,  the  du£r.  remains  full,  becaufe  the 
fame  power  that  draws  the  tears  into  the  duels, 
If  no  more  tears  are  added,  prevents  the  empty* 
ing.  There  is  an  attraction  that  would  fufpend 
the  tears  within  the  ducts ;  but,  if  more  fluid  i» 
added,  it  comes  to  rcprefent  the  common  fyphon 
in  its  operation,  and  there  mud  be  a  mufcular 
power  in  the  holes  to  pufh  on  the  liquor. 

CCXIII. 

From  this  view  of  the  general  ftructure  of  the 
eye,  it  appears  that  its  firfl:  coat,  or  tunica  adnata, 
connects  the  eye  by  its  thin  pellucid  membrane  to 
the  orbit,  and  protects  it  from  the  irritation  of 
extraneous  bodies.  Its  next  coat,  or  the  cornea, 
hard  and  denfe,  forms  its  anterior  covering,  is 


ttcvi  DEMONSTRATION 

more  convex  than  the  reft  of  the  ball,  and  is 
joined  to  the  fclerotica  as  the  fegment  of  a  fmall 
fphere  to  that  of  a  larger  one,  containing  tlis 
aqueous  humour  within  its  membrane.   The  con- 
vex iris  compofes  a  tranfverfe  feptum,  floating  in 
the  aqueous  humour  between  the  cornea  and  fcle- 
rotica, with  a  middle  perforation  for  the  pupil. 
The  iris,  on  its  back  part,  difplays  a  dark  coloured 
pigment,  termed  the  uvea  ;  on  removal  of  which, 
its  ftructure  confifts  of  two  fets  of  fibres ;  one 
radiated,  of  various  colours,  and  giving  the  parti- 
cular colour  to  the  eye ;  the  other  circular,  and 
forming  the  fpincter  mufcle  of  the  pupil,  which 
regulates  its  motions  as  influenced  by  the  impref- 
fion  of  light  made  upon  the  retina.  The  fclerotic, 
the  next  coat,  is  firmly  fixed  to  the  edge  of  the 
cornea,  and  is  the  moft  extended  and  (Irongeffc 
membrane  of  the  eye,  with  fibres  running  in  every 
direction.   Its  inner  furface  is  in  contact  with  the 
choroid  coat,  the  connection  being  formed  by 
veffels,  nerves,  and  cellular  fub (lance.    This  thin 
coat,  entirely  vafcular,  is  of  a  dufky  brown  colour, 
having  on  its  infide  a  dark  coloured  mucus  or 
pigment,  which  gradually  difappears,  or  becomes 
lighter  in  its  courfe  towards  the  optic  nerve.  The 
connection  of  this  coat  at  its  fore  part,  and  the 
former,  and  alfo  of  the  iris,  is  made  by  condenfed 
cellular  fubftance  in  the  form  of  a  (Tuning  cord, 
termed  the  ciliary  ligament,  or  circle,  oppofite  to 
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■which  is  a  black  radiated  ring,  confiding  of  ciliary 
plica;,  or  proceffes,  and  ftrix,  named  the  corpus  cili- 
are,  and  compofed  of  the  continuation  of  the  veffels 
of  the  choroid  coat.  The  optic  nerve  in  its  courfc 
through  the  orbit,  is  covered  by  its  membranes 
from  the  brain,  but  after  its  ingrefs  through  the 
fclerotic  coat,  it  expands  to  form  the  retina.  The 
retina  is  a  tender  pulpy  fubftance,  femi-rranfpa- 
rent,  and  of  a  light  grey  colour,  varying  in  its 
equality  and  thicknefs,  in  different  parts  advancing 
between  the  choroid  coat  and  capfule  of  the 
vitreous  humour  to  the  fore  part  of  the  eye,  and 
terminating  upon  the  anterior  edge  of  the  chryftal- 
line  lens. 

CCXIV. 

Of  the  humours,  the  aqueous  is  lodged  in  two 
chambers  or  cavities.  The  anterior  is  fituatcd 
between  the  cornea  and  iris,  and  the  pofterior 
between  the  iris  and  chryftalline  lens.  The  chryf- 
talline  lens  placed  behind  the  aqueous  humour, 
is  oppofite  to  the  pupil,  and  lodged  in  a  depref- 
fion  on  the  fore  part  of  the  vitreous  humour. 
It  reiembles,  as  already  noticed,  a  burning  glafs. 
It  varies  in  figure  and  colour  at  different  periods 
of  life,  is  compofed  of  concentric  lamellse  placed 
over  each  other,  and  the  firmnefs  of  its  fubftance 
increafes  as  it  advances  to  the  centre.  It  is  fur- 
rounded  by  its  proper  capfule,  or  covering,  which 
is  fo  elaftic  that  its  pun&ure  readily  allows  the 
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difengagement  of  the  lens.  The  vitreous  humour 
fills  the  fpace  from  the  chryftalline  lens  to  the 
entrance  of  the  optic  nerve  at  the  bottom  of  the 
orbit,  and  is  concave  before  and  convex  behind. 
Its  fpace  is  equal  to  °f  the  eye.  Its  ftrufture 
confifts  of  delicate  cells  communicating  with  each 
other,  including  the  liquor ;  and  on  its  furface 
there  is  a  tranfparent  fmooth  coat,  termed  vitrea. 
To  the  vitreous  humour  the  lens  is  fixed  by  an 
external  circular  lamina,  inferted  into  the  fore 
part  of  its  capfule,  termed  the  zonula  ciliaris. 

ccxv. 

While  the  aqueous  humour  is  on  evacuation 
eafily  renewed,  and  while  the  chryftalline  lens  can 
be  alfo  difplaced,  and  vifion  preserved,  the  lofs  of 
the  vitreous  humour  is  infeparable  from  the  functions 
of  the  eye,  and  cannot  at  any  time  be  renewed. 

CCXVI. 

To  conclude  our  demonftration  of  the  eye,  its 
circulation  ftill  remains.  This  it  derives  from  the 
carotids.  The  lids  are  fupplied  by  the  frontal, 
fafcial,  and  temporal  arteries  ;  and  thefe  arteries 
again  communicate  with  thofe  within  the  orbit. 

CCXVII. 

-  The  ocular,  or  ophthalmic  artery,  pafles  through 
the  optic  hole  along  with  the  nerve ;  and  though 
in  fize  no  bigger  than  a  crow  quill,  from  it  a  con- 
fiderable  number  of  arteries  arife,  for  it  fupplics 
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not  only  the  eye  itfelf,  but  all  the  appendages  of 
the  organ.  Thus,  it  firft  fends  a  branch  which 
takes  its  courfe  outwards  and  inwards  along  the 
eye  to  fupply  the  lacrymal  gland,  where  it  is 
exhaufted.  It  next  gives  circulation  to  the  organ 
itfelf,  by  means  of  a  branch  perforating  the  optic 
nerve,  and  distributed  upon  it ;  and  alfo  by  means 
of  the  ciliary  arteries,  which  go  inwards  to  the 
fore  part  of  the  eye,  where  the  ciliary  circle  lies. 
It  then  fupplies  the  mufcles  by  means  of  an 
artery  proceeding  from  the  fame  fituation  as  the 
ciliary.  Two  arteries  then  pafs  from  the  focket 
through  the  ethmoid  bone  to  the  nofe  ;  and,  tartly, 
the  branches  which  are  fpread  on  the  forehead 
and  nofe  proceed  directly  from  the  ophthalmic 
trunk. 

CCXVIII. 

With  thefe  arteries,  as  elfewhere,  the  veins 
correfpond ;  and  they,  at  the  fame  time,  commu- 
nicate partly  with  each  other,  and  pafs  partly  to 
the  external  jugular  vein  and  branches  fituated 
about  the  fore  part  of  the  orbit,  and  partly  to  the 
internal  jugular  vein  of  the  cavernous  finus. 

CCXIX. 

That  the  eye  may  properly  execute  its  func- 
tions, it  is  neceflary  that  the  rays  of  light  be  fully 
collected  on  the  retina,  and  meet  in  one  point  or 
focus ;  and  to  effect:  this,  a  due  convexity  of  the 
cornea  and  lens  muft  always  take  place.  When 
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too  great  prominence  prevails,  the  rays  become 
too  foon  collected,  and  vifion  is  indiftindt  from 
tliis  caufe,  or  people  are  fhort-fighted.  Where 
an  excefs  of  flatnefs  is  confpicuous,  the  reverfe  of 
this  enfues,  and  only  an  indiftincl  focus  is  formed» 
as  in  the  cafe  of  age.  The  motions  of  the  iris 
and  the  mufcles  of  the  eye,  regulating  the  pre- 
fence  of  light,  and  determining  by  their  action 
the  length  of  its  axis,  enable  the  organ  to  accom- 
modate itfelf  to  the  diftance  of  objects. 

ccxx. 

Chemical  Ana  the  Cranial  Secretion.  ' 

The  thin  vapor  or  i.  ltd  contained  between  the  dura 
and  pia  mater,  and  al:o  in  the  ventricles  cf  the  brain* 
feem  in  its  conllituunt  principles  to  be  compofed  of  car- 
bonated hydrogen  gas  and  water. 

Vajcular  Preparation  of  the  Head. 

In  order  to  {hew  the  circulation  of  the  head,  the 
latter  fhould  be  feparated  from  the  body  about  the  6th 
or  yth  vertebra.  A  pipe  is  then  to  be  fixed  in  each 
carotid  artery,  or  they  may  be  both  injected  at  the 
fame  time,  and  the  injection  (hould  be  red.  The  jugu- 
lar veins  are  alfo  to  be  filled  in  the  fame  manner,  with 
a  yellow  injection,  the  cervical  veflels  being  previoufly 
fecured  by  ligature,  to  prevent  its  efcape. 

When  the  injection  is  finilhed,  a  part  of  the  jaw 
bone  mud  be  removed  to  lhew  the  courfe  of  the  internal 
carotids,  and  it  (hould  be  behind  the  laff  molar  teeth. 
On  one  fide,  the  mufcles  ftiould  be  diiTected  away  be- 
tween the  cervical  vertebr*  to  (hew  the  courfe  of  the 
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vefiels;  and,  on  the  other  fide,  they  fhould  be  only 
cleared  of  fat  and  celluhr  fubftance. 

The  external  view  being  thus  fecured,  feftions  are 
to  be  made  of  the  fummit  of  the  cranium  to  Ihcw  the 
internal  parts,  and  that  in  various  ways,  according  to 
the  purpofe  intended  by  the  anatomift.  A  faw  muft 
be  ufed  to  accomplilh  this,  and  the  membranes,  on  r^ 
mova!  of  ths  bone,  are  to  be  divided  by  a  knife  or 
fciflars. 

Chemical  Analyjis  of  the  Ext. 
The  quantity  of  the  aqueous  humour  is  4  or  5  grains, 
but  it  varies  in  different  cafes ;  by  fmell  in  the  foetus, 
in  age,  and  in  dying;  but  it  is  more  quickly  repaired 
when  deftroyed,  than  any  other  fluid  in  the  body.  Its 
principles  confift  of  water  with  animal  hydrogen  gas, 
and  fometimes  a  fmall  proportion  offoda,  and  muriat 
of  foda. 

The  chryftalline  lens,  in  gravity*  is  equal  to  4  grains. 
By  its  maceration  in  fpirit  of  wine,  or  vinegar,  it  fepa- 
rates  lamina:  like  the  leaves  of  a  book,  Separable  from 
each  other  by  a  fcalpel.  In  acids  it  is  rendered  opake, 
and  condenfed  by  congelation. 

The  vitreous  humour  is  heavier  than  common  water, 
and  bears  a  proportion  to  more  than  two  thirds  of 
the  weight  of  the  eye.  It  refemblcs  a  Angular  fpecies 
of  tremulous  jelly.  It  is  rendered  turbid  by  moft  other 
falts  but  the  acetous  acid. 

The  pigment,  or  coloured  mucus  of  the  iris,  differs 
in  its  two  furfaces.  In  the  poflerior  furface  it  is  alwa)  ? 
black,  but  in  the  anterior  it  is  various.  In  cold  conn- 
tries  it  is  bluifh,  or  of  a  pale  alh  colour.    In  warm 
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regions  it  is  of  a  dark  chefnut  or  black  hue,  and 
various  (hades  are  fometimes  obfervable  in  different 
parts  of  the  fame  eye. 

The  conflituent  principle  of  this  pigment  is  animal 
mucus,  mixt  with  a  peculiar  colouring  matter. 

The  pigme;  t  of  the  choroid  membrane  is  of  the  fame 
nature,  and  anfwers  the  fame  purpofe. 

The  tears,  or  lacrymal  fecretion,  is  an  aqueous  liquor, 
faltifh  to  the  tafte,  and  in  quantity  only  moiftening  the 
eye,  but  capable  of  being  increafed  to  great  extent 
from  any  irritation  or  ftimulus  applied  to  the  organ,  fo 
as  to  overflow  the  eye,  and  pafs  down  by  the  cheek. 

The  conflituent  principles  of  this  fecretion  are; 

1.  Water,  in  great  proportion. 

2.  A  peculiar  kind  of  mucilage. 

3.  Muriat  of  foda,  phofphate  of  lime  and  of  foda, 
and  foda  in  a  cauftic  ftate. 

Hence  their  infpiffation  by  the  abiorption  of  oxygen 
from  the  atmofphere. 

The  fecretion  of  the  eyelids  is  an  oleaginous  mucus, 
not  foluble  in  water,  and  infpiilated  by  the  oxygen  of 
the  atmofphere.  When  mixed  with  the  tears,  it  forms 
a  kind  of  glue,  cementing  the  lids  together. 

The  mucus  of  the  caruncula  lacrymalis  and  lacrymal 
fee,  is  of  the  fame  nature. 

CCXXT. 

After  waving  feen  the  brain,  and  its  cxpanfions 
on  the  eye,  we  are  next  to  purfue  its  different 
prolongation  as  they  proceed  from  the  cranium, 
and  cortftitute  the  nerves. 
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CCXXII. 

The  firft  pair  is  called  the  olefa&ory;  it  pafles 
through  the  cribriform  bone,  and  is  divided  into 
a  number  of  fmall  branches  without  receiving  any 
firm  covering  from  the  dura  mater ;  and  the  eth- 
moid bone,  within  the  nofe,  is  compofed  of  a 
number  of  cells,  that  the  nerve  may  be  divided  as 
much  as  poflible,  becaufe  there  muft  be  a  certain 
divifion  of  parts  before  the  fenfation  can  take 
place,  as  in  the  eye,  where  the  nerve  is  infenfibte 
at  its  entrance. 

CCXXIII. 

Next,  we  fee  the  optic  nerve  united ;  the  natur^ 
of  the  union  has  been  already  explained,  that  the 
threads  actually  decuiTate  one  another.  This  con- 
nexion has  been  fuppofed  to  account  for  the  uni- 
form motion  of  the  eyes;  but  we  need  only  to- 
obferve  that  the  optic  nerve,  docs  not  terminate 
on  the  organs  for  the  motion  of  the  eyes,  it  is 
merely  a  nerve  for  fenfation.  Whert  we  proceed 
to  trace  the  optic  nerve,  we  fee  ^he  medullary 
fubftance  fpread  out  into  a-i  uniform  coat,  and 
there  is  no  reafon  to  imagine  any  kind  of  motion 
has  been  inferred. 

CCXXIV. 

In  this  foft  and  fine  fubftance  called  the  retina, 
the  nerve  muft  be  fpread  out,  and  it  terminates  in 
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exceeding  minute  parts.  From  the  fmallnefs  of 
the  picture  we  would  infer,  that  the  diameter  of 
one  of  the  threads  does  not  exceed  the  twenty 
thoufandth  part  of  an  inch,  fuppofing  that  the 
picture  occupies  but  a  fingle  thread;  but  the  pro- 
bability is,  that  a  number  of  the  threads  are  af- 
fected by  every  picture  at  the  fame  time ;  we  fee, 
therefore,  that  there  may  be  numerous  nerves 
diftributed  to  parts,  though  we  are  not  able  to 
trace  them.  J 

_  cexxv. 

The  third  pair  of  nerves  is  called  oculi  motor, 
fupplying  many  of  the  mufcles  of  the  eye  ;  we 
find  likewife  produced  from  that  nerve  fmall 
threads,  which  join  to  fupply  the  iris. 

CCXXVI. 

The  next  pair,  the  fourth,  is  fingular  in  every 
circumftance.  In  its  origin,  which  is  very  dif- 
tincr,  from  the  tefles,  and  from  the  origin  of  the 
third  pair,  which  is  a  nerve  of  the  brain,  and  the 
other  of  the  cerebellum,  and  it  terminates  in  a 
fingle  mufcle,  the  trochlears.  Some  think  that 
it  is  the  chief  inllrument  of  exprefTmg  the  pafhons 
of  the  eye,  fo  it  receives  a  thread  undivided ;  but 
obferve  only  the  distribution  of  the  third  pair.  "W^ 
find  a  mufcle  co-operating  fupplied  by  a  common 
root,  and  the  third  fuppHes  the  attollens  and  de- 
primens  oculi,  which  are  antagonifts  •,  fo  we  would 


AND  DISSECTION. 


cxxv 


Jeave  this  as  a  circumftance  that  we  cannot  ex- 
plain. Where  nature  is  uniform,  the  diftribution 
is  intended  for  fome  wife  purpofe  ;  but  in  the 
prefent  inftauce  that  lies  concealed. 

ccxxvn. 

The  fifth  is  the  largefl  nerve  of  the  cranium, 
and  is  foon  fprcad  out  into  a  confiderable  branch, 
which  is  feparated  into  three  ti ivi Hons.    T  lie  fi'fft 
and  fecond  fend  fome  branches  into  the  nofe,  and 
other  branches  fupply  mufcies,  fo  it  ferves  both 
for  motion  and  likewife  for  fenTation;  and  the 
third  branch  ferves  not  only  for  fenfation  on  the 
point  of  the  tongue,  but  taking  its  courfe  towards 
that  point,  it  fupplies  the  mufcles  of  that  organ, 
and  branches  are  fent  to  the  maxillary  and  fub- 
lingual  glands,  to  regulate  the  fecretion  of  the 
faliva.    Now,  though  certain  nerves,  as  the  ole- 
fa&ory  and  ophthalmic,  have  a  greater  whitenefs 
than  we  obferve  in  the  other  nerves ;  yet,  in  the 
fifth  pair,  the  branches  fupplying  the  fenfes  have 
the  fame  colour  as  thofe  dtftined  for  motion,  and 
hence  we  conclude  that  all  its  offices  are  per- 
formed by  the  fame  medium.    Thofe  nerves  in- 
tended for  more  diftant  parts  are  expofed  to  in- 
jury, and  receive,  perhaps,  an  addition  of  the  ner- 
vous influence  from  the  coats  that  cover  the  proper 
nerves. 
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CCXXVIII. 
"When  ve  now  look  back  to  the  origin  of  the 
five  firft  pairs,  we  find  that  the  fir  ft,  fecond,  and 
third  pairs  are  nerves  of  the  brain,  whereas  the 
fourth  and  fifth  are  almolt  entirely  derived  from 
the  cerebellum,  yet  fimilar  offices  are  done  by 
both.    The  firft  and  fecond  are  organs  of  fenfe,, 
the  third  of  motion,  the  fourth  of  motion,  the  fifth 
of  fenfe,  motion,  and  for  aftifting  in  regulating 
the  fecretions ;  fo  that  there  is  no  reafon  for 
imagining  that  the  oiTices  of  the  brain  and  cere- 
bellum are  fo  very  different  as  feme  phyfiologifts. 
have  pretended. 

CCXXIX. 

The  fifth  joins  the  third,  forming  a  fmall  gan* 
;:lion.  The  only  remark  to  be  made  upon  it  is, 
that  we  fee  ganglions  in  thefe  parts  which  ferve 
the  moft  material  purpofes.  , 

ccxxx. 

The  fixth  pair  is  fpent  upon  the  abductor 
mufcle,  for  a  reafon  we  do  not  pretend  to  under- 
Hand,  why  the  third  might  not  have  furniflied  the 
abductor  as  well  as  the  other  recti. 

CCXXXI. 

In  its  courfe,  we  perceive  the  connection  made 
by  two  diftinct  threads  which  form  the  beginning 
of  the  intercoftals  >  for  it  is  abfurd  the  difpute 
a>bout  the  courfe  oi  thefc,  \vhtther  it  is  upwards 
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or  downwards,  whether  they  come  from  or  go  to 
this  nerve.  If  they  come  from  the  intercoltals, 
we  have  no  origin  to  that  nerve ;  befid-es,  we 
coj^lantly  obferve  that  the  fixth  pair  becomes 
fmaller  betwixt  this  place  and  the  eye  ;  fo  thefe, 
with  tlie  branches  from  the  fifth  pair,  are  the 
higheft  origins  of  the  intercoftal  or  fympathetic 
nerves. 

CCXXXII. 

The  feventh  is  divided  into  two  portions,  on? 
of  which  is  without  a  covering,  becaufe  it  is  in 
no  danger  of  being  tore,  and  is  called  the  portio 
mollis  of  the  auditory  nerve ;  but  the  other 
branch,  running  outwards,  receives  the  covering 
from  the  dura  mater,  and  is  called  the  portio 
dura.  And  as  we  have  found  more  than  one 
nerve  fupplying  material  organs,  the  portio  dura 
is  joined  by  a  branch  from  the  fecond  of  the  fifth, 
and  wc  find  a  nerve  connecting  it  to  the  fecond 
and  fifth  ;  and  there  is  no  doubt  with  regard  to  the 
chordte  tympani,,  that  they  are  from  the  portio 
dura  j  and  that  the  point  of  the  tongue  is  fupplied 
by  the  fifth  in  two  places  joined  to  the  feventh ; 
fo  that  care  is  taken  that  we  may  not  want  the 
fenfation  of  the  tongue. 

CCXXXIII. 

Puifuing  the  portio  dura,  we  find  a  very  great 
number  of  branches  fpent  upon  the  face.  We 
may  venture  to  allege,  that  the  number  is  greater 
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here,  in  proportion,  than  what  is  fpent  upon 
the.  other  mufcles,  becaufe  tlie  mufcles  of  the 
face  perform  a  double  office;  they  not  only  ferve 
for  the  motion  of  the  lips,  but  for  expreffing  our 
paffions ;  and  our  nerves  are  large  in  proportion 
to  the  exercife  of  the  motions  of  the  organ  in 
which  they  terminate. 

CCXXXIV. 
The  portio  dura  is  joined  to  other  nerves ; 
but  the  branches,  infiead  of  forming  continued 
can.ils,  pafs  over  each  other  ;  and  where  a  mufcle 
is  fupplied,  it  receives  a  thread  from  each  of  the 
nerves:  fo  we  find  a  greater  care  taken  to  pre- 
vent thefe  from  lofing  their  power  than  moft  of 
the  other  mufcles,  becaufe  of  the  importance  of 
their  office.  Thus,  if  we  can  open  and  fhut  the 
mouth  with  half  the  natural  force,  it  is  better  than 
that  we  can  open  and  not  fhut  it, 

cexxxv. 

The  next  pair  going  very  far  downward?,  is 
named  par  vagum.  It  fupplies  the  larynx  ;  and 
as  the  function  of  that  organ  is  material  to  life, 
fo  every  precaution  is  taken  to  guard  againit 
accidents*,  hence  there  is  a  fupeiior  linguae,  and 
a  recurrent  fent  back  in  a  very  particular  manner. 
And,  in  endeavouring  to  determine  the  final  caufe, 
it  is  found  that  the  voice  is  not  loft  by  cutting 
cne  of  the  nerves,  though  the  recurrent.  The 
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feveral  tones,  Indeed,  and  the  general  ftrength  of 
the  voice  is  diminifhed,.  but  it  is  by  no  means  loft. 

CCXXXVL 
The  ninth  pair,  like  the  fifth,  fupplies  firft  the 
mufcles,  and  then  the  organs  of  fenfe,  and  like- 
wile  the  fecretions- ;  for  from  the  furface  of  the 
tongue  there  is  a  confiderable  fecretion  of  mucus- 

CCXXXVII. 

Nofe. 

In  this  dift'ribution  of  the  nerves,  we  find  the 
flrfl  pair  distributed  on  the  nofe. 

This  organ  confifls  of  two  parts,  a  hard  and' 
foft  one.  The  hard  part,  or  bony  ftruc~hire,  was 
formerly  examined  ;  and,  at  its  under  and  fore 
part  it  confifts  of  five  cartilages,  of  which  one  is 
fltuated  in  the  middle,  and  the  other  four  laterally. 

The  middle  one  fupports  the  reft,  and  confti- 
tutes  the  feptumy  or  diviuon-  of  the  noftrils. 

CCXXXVIII. 
The  lateral  cartilages  are  placed  two  anteriorly,, 
forming  by  their  curved  union  the  top  of  the  nofe;, 
and  two  behind,  which  compofe  the  ala  nan",  and 
between  thefe  are  fmaller  ones  of  various  fize  and 
figure.    Thefe  cartilages  are  moved  in  different 
directions  by  the  mufcles  formerly  defcribed,  zv.d 
over  the  whole  is  thrown  the  common  teguments, 
which  are  perforated  at  the  under  and  outer  part 
by  large  febaccous  glands. 
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CCXXXIX. 
The  internal  cavities  of  the  nofe  extend  up- 
wards to  the  cribriform  plate  of  the  ethmoid,  and 
to  the  body  of  the  fphenoid  bone.  They  are 
bounded  by  the  middle  partition,  partly  of  bone* 
and  partly  of  cartilage  ;  and,  on  the  outfide,  the 
fpongy  bones  project  into  them,  and  increafe  the 
furface  of  the  membrane. 

CCXL. 

The  bottom  of  the  noftrils  runs  ftraight  back- 
wards, admitting  the  paflage  of  a  probe  into  the 
throat,  and  the  fore  part  is  defended  by  fliff  hairs 
which  detain  the  mucus,  and  prevent  the  entrance 
of  external  irritation. 

CCXLT. 

The  cavity  of  each  noftril  has  been  divided  into 
three  paffages,  afuperior,  middle,  an-d  inferior  one. 
The  firft  afcends  to  the  upper  fpongy  bones,  the 
fecond  to  the  junction  of  the  fuperior  and  inferior 
fpongy  bones,  and  the  third,  from  the  termination 
of  the  inferior  ones  to  the  bottom  of  the  nofe. 

CCXLII. 

Thefe  cavities  are  every  where  lined  with  a 
thick  fpongy  membrane,  which  is  continued  like- 
wife  over  all  the  adjacent  parts,  which  is  highly 
vafcular  and  nervous,  and  conftitutes  the  primary 
or>zan  of  fmell,  having  its  furface  kept  conftantly 
moid  and  lubricated,  with 'a  mucous  fecretion 
from  its  numerous  follicles. 
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In  this  cavity  of  the  nofe  all  the  finufes  of  the 
cranial  bones  terminate,  and  the  fame  covering 
extends  over  them  as  extends  over  the  nofe,  but 
it  is  thinner  and  lefs  vafcular.  This  termination 
of  the  cranial  finufes  feems  particularly  intended 
tk  increafe  and  modulate  the  voice. 

CCXLIII. 

In  this  cavity  of  the  nofe  iikewife  terminates 
the  lacrynul  fac  and  incifive  duifl.  The  firfl  was 
already  noticed  in  the  Ofteolo^y.  It  is  a  mem- 
branous canal,  the  duel  of  which  ends  in  the 
inner  and  fore  pirt  of  the  antrum  maxillare.  The 
fscond  is  a  faiall  canal,  or  paC'ige  in  the  foramen 
incifivum,  which  is  not  only  cpen  in  tlie  Ikeietoi  , 
but  in  the  natural  ilats  of  the  body,  though  i:: 
many  fubjecls  it  is  entirely  fhut.  Its  office  is  to 
convey  the  tears  from  the  nofe  into  the  mouth ; 
for  the  tears  dropping  from  the  lacrymal  duel, 
when  the  head  is  in  an  ereel  poflure,  fall  into 
that  canal. 

CCLX1V. 

The  circulation  of  the  nofe  is  fupplied  chhfiy 
from  the  branches  of  the  external  carotids.  The 
outer  part  receives  certain  divifions  of  the  facial, 
and  of  the  internal  maxillary  arteries,  while  the 
inner  draws  its  circulation  from  the  internal  n<ax- 
illary  artery,  and  fmall  ^ranches  of  the  ocular 
arteries.  Its  veins  again  terminate  in  two  wato£ 
cither  in  tfee  external  jugulars,  or  hy  coramuni,. 
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eating  with  the  ocular  veins,  their  circulation  paiTcs 
into  the  lateral  fmufes  and  internal  jugulars. 

CCXLV. 

The  nerves  of  this  organ,  or  of  the  internal 
part  of  rhe  nbfe,  are  principally  the  olefactory,  or 
\ft  pair,  aflifted  by  fome  branches  from  the  \Ji  or 
id  portions  of  the  $th  pair,  while  the  outer  fur- 
fatfe  draws  its  feeling  not  entirely  from  the  fame 
fource,  hut  from  the  id  branch  of  the  $th>  and 
from'  the  portia  dura  of  the  "]th  pair. 

CCXLVI. 

Chemical  Analyfis  of  the  Nafal  Secretion. 
The  quantity  of  this  fecretion  is  very  various;  when 
thin,  it  is  peliucid  ;  but  when  thick,  it  is  otherwife, 
afld  mixt  with  various  matters..  In  confidence  it  is 
vifcid  and  ropy,  adhering  to  all  bodies.  It  is  mixed- 
more  or  lefs  with  two  other  excretions,  an  aqueous  fluid 
from  the  fniufes,  and  the  lacrymal  fluid.  At  its  firrr 
fecretion  it  appears  analogous  to  the  tears,  but  it 
changes  by  its  ftay  in  the  nofe,  abforbing  probably 
oxygen  from  the  air,  and  having  the  carbonic  acid  of 
the  expitcd  air  faturating  its  uncombined  foda.  Of 
all  the  animal  fluids,  it  is  the  lead  fubjedt  to  putridity,, 
and  it.  may  be  kept  for  any  length  of  time  without  pro- 
ducing any  foetor. 

ecxLvii. 

From  the  demonflration  of  the  nofe,  we  are 
directed  naturally  to  that  of  the  mouth,  the  ofTeous; 
and  mufculap  parts  of  which  have  been  already 
described'. 
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Mouth. 

We  begin,  therefore,  with  the  lips  and  cheeks, 
which,  betides  their  mufcles,  coufiit  only  of  the 
external  teguments  and  the  internal  covering,  lined 
with  mucous  glands. 

CCXLIX. 

This  membrane  is  covered  with  fine  villi,  mod 
confpicuous  on  the  edge  of  the  lips,  efpecially  by 
a  fine  inje&ion,  or  by  macerating  them  till  the 
feparaticn  of  the  cuticle.  On  entering  the  mouth* 
the  gums  next  appear  as  formerly  clefcribed* 
(Vol.  I.  CCV.)j  and,  on  leaving  them,  we  are  next 
directed  to  the  palate  and  tongue. 

CCL. 
Palate. 

The  palate  confifts  of  two  parts,  the  bones  al- 
ready demonftrated  (Vol.1.  LXXXVI.)  covered  by 
the  perioftjeum  and  villous  membsane  of  the  mouth, 
diflinguifhed  here  by  numerous  rugoe,  intended  to 
aflift  the  divifion  of  the  food,  and  to  increafe  the 
force  of  its  preflure  againft  this  part  in  order  to 
extend  the  powers  of  tafle,  and  the  foft  parts,  or 
velum,  forming  a  partition  between  the  mouth  as 
formerly  defcribed,  (Vol.1.  CCCXXII.,  Sic.)  and 
compofed  of  the  membranes  which  line  thefe 
parts  befet  with  mucous  glands,  and  its  own  muf- 
cular  expanfions  which  enable  it  to  act  in  fwal- 
lowing,  as  a  valve,  on  the  nofe.   From  this  part, 
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we  alfo  fee  its  uvula  or  pap  defcend,  a  part  of 
material  ufe  in  deglutition  and  fpeech. 

CCLI. 

Tongue. 

The  tongue,  the  next  object  of  our  attention, 
is  of  an  oval  form,  and  divided  into  three  parts, 
its  bafe,  its  body,  and  its  apex  and  the  compo- 
fition  of  this  organ,  except  its  membrane  and  pa- 
pillae, confifts  entirely  of  mufcles,  already  demon- 
ftrated  (Vol.1.  CCCXXXV.  &c).  The  bafe  of 
the  tongue  is  connected,  as  we  have  feen,  to  the 
os  hyoides  (Vol.  I.  CCXCVIII.)  and  its  body 
terminates  anteriorly  in  the  loofe  moveable  point. 
Its  upper  furface  is  divided  by  a  middle  longitudinal 
groove  j  and  its  inferior  furface,  fo  far  as  it  extends 
backwards,  is  connected  to  the  parts  below  by 
the  fublingual  ligament,  or  doubling  of  the  (kin 
lining  the  mouth.  Membranous  ligaments  attach 
its  fnles  to  the  lower  jaw  and  adjacent  parts. 

CCLII. 

The  coverings  of  the  tongue  are  three  in  num- 
ber :  the  common  teguments,  kept  moid  by  the 
faliva,  and  formed  alfo  into  vaginae  for  the  pa- 
pillae; the  corpus  mucofum,  thicker  here  than  any 
where  elfe,  but  alfo  preferved  in  a  moid  ftate  ; 
and  the  true  (kin,  of  a  bright  nervous  texture, 
from  which  the  papillae  of  the  organ  proceed. 

CCLIH. 

Thefe  papillx  are  confined  to  the  u^per  furface 
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of  rha  tongue,  and  are  mod  numerous  over  its 
apex.  They  are  divided,  from  their  fize,  into 
three  orders.  The  ijl  are  largeft,  have  round 
heads  and  (hort  {terns.  They  are  placed  more 
at  its  bafe  in  fuperficial  pits,  and  form,  as  it 
were,  an  angle  with  its  point  backwards ;  their 
fecretion  is  of  a  falivary  nature,  proceeding  from 
a  perforation  in  the  middle  of  each.  Befides- 
thefe  papillae,  numerous  mucous  follicles  cover  the 
furface  of  the  tongue.  At  its  root,  alfo,  there  is 
a  hole,  which  receives  the  mouths  of  feveral  ex- 
cretory du&s  terminating  upon  it. 

CCLIV. 

The  2d  order  of  papillae  is  of  a  cylindrical  form, 
and  ends  in  a  round  extremity,  being  fcattered 
over  the  upper  furface  of  the  tongue,  at  fome 
diftance  from  each  other. 

CCLV. 

The  3</  order  is  numerous  and  minute,  extend- 
ing over  the  apex  i  and  to  the  former  and  this  the 
impreflion  of  tafte  is  chiefly  afcribed. 

CCLVI. 

The  circulation  of  the  palate  is  derived  from 
branches  of  the  facial,  and  internal  maxillary 
artery,  while  its  veins  are  directed  to  the  external 
and  internal  jugulars. 

CCLVII. 

The  circulation  of  the  tongue  is  fupplied  from 
the  external  carotids,  and  the  branches  they  be- 
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flow  for  this  purpofe  are  termed  linguales,  or"* 
from  their  black  colour  under  the  tongue,  raninae. 
In  proportion  to  the  fize  of  the  organ,  its  veflels 
are  apparently  large  ;  and  they  have  lefs  commu- 
nication with  each  other  in  the  oppoure  fides  than- 
in  other  parts  of  the  body. 

CCLVIII. 

The  nerves  of  the  palate  arife  from  the  id  por- 
tion of  the  6th  pair,  with  fome  twigs  of  the  8th, 

CCL1X. 

Thofe  of  the  tongue  are  from  the  $th,  8th,  and 
gth  pairs.  They  are  large  in  the  fame  proportion, 
as  the  veflels  ;  and  they  have,  likewife,  little  con- 
nection on  the  oppofite  fides. 

CCLX. 

To  ftnifh  the  demondration  of  the  mouth,  its 
glands  remain,  which  are  three  in  number :  the 
parotid,  the  fubmaxillary,  and  fublingual  j  all  of 
a  yellow  colour,  and  of  the  conglomerate  kind. 

CCLXI. 

The  parotid  is  a  large  gland,  Bamed  from  its 
particular  fituation,  and  it  occupies  the  fpace 
between  the  ear,  maftoid  procefs,  and  angle  of  the 
lower  jaw,  extending  to  the  zygoma  and  maffeter 
mufcle,  which  it  partly  covers,  and  lying  conti- 
guous below  to  the  fubmaxillary  gland. 

CCLXII. 

From  different  parts  it  gives  out  fmall  brancheSj 
which  join  in  a  large  dutt  pacing  from  the  upper. 
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and  fore  part  of  the  gland  ;  and  the  cavity  of  the 
gland  is  fmall,  proportioned  to  the  fize  of  this  duel. 

CCLXIII. 

In  its  progrefs,  it  pa  Acs  tranfverfely  over  the 
mafleter  tendon,  where  it  receives  fome  additional 
dudls  from  fmaller  glands  ;  and  descending,  it  per- 
forates the  buccinator  mufcle,  oppofite  to  the  2d 
or  3 d  upper  molaris. 

CCLXIV. 

The  fubmaxillary  gland,  rounder  and  fmaller 
than  the  former,  lies  between  the  angles  of  the 
lower  jaw  and  the  digaftric  mufcles.  From  its 
upper  and  fore  part  arifes  a  du£t,  thinner  and 
longer  than  the  former,  which  palling  to  the  fide, 
of  the  fraenum  lingua?,  terminates  by  a  fmall  pa- 
pillary orifice  behind  the  incifors. 

CCLXV. 

The  fublingual  gland,  oval  and  flat,  is  alfo 
fmaller  and  fofter  than  the  laft.  It  is  fituated 
under  the  anterior  portion  of  the  tongue,  with  its 
extremities  forwards  and  backwards.  It  is  covered 
by  a  continuation  of  the  lingual  membrane,  fixing 
it  in  its  place,  and  it  opens  on  the  outfide  of  the 
frxnum  by  feveral  fmall  orifices  on  a  line  with  the 
gums.  It  fometimes  communicates  by  a  branck 
with  the  fubmaxillary  du£ls. 

CCLXVI. 

Befides  the  glands  ddcribed,  a  number  of  fmall 


cxxxviii  DEMONSTRATION 

ones  are  confpicuous  on  the  infide  of  the  mouth, 
fituated  between  its  inner  membrane  and  the 
mufcles ;  and  each  of  thefe  perforate  its  cavity  by 
a  fmall  duct. 

CCLXVII. 

The  circulation  of  the  falivary  glands  is  fup- 
plied  by  the  external  carotids.  The  parotid  de- 
rives its  fupply  from  the  temporal  artery,  the 
fubmaxillary  from  the  facial,  and  the  fublingual 
from  the  lingual  artery,  while  their  veins  are 
returned  to  the  external  jugulars. 

cclxviii. 

The  origin  of  their  nerves  is  traced  from  the 
3^  part  of  the  $th  pair,  and  from  the  portio  dura 
of  the  nth. 

CCLXIX. 

By  thefe  glands  is  the  fecretion  of  faliva  made 
and  poured  out  by  their  du£b  in  large  quantity 
for  the  folution  of  the  food,  lubricating  the 
parts,  and  aflifting  digeftion. 

CCLXX. 

Chemical  Analyfis  of  the  Saliva. 

The  fecretion  from  the  falivary  glands  is  one  of  the 
moft  important  to  the  animal  economy.  It  is  not  lefs. 
than  to  the  amount  of  12  lbs.  in  12  hours,  and  it  is 
confiderably  augmented  either  by  irritation  of  the  parts, 
as  in  maftication,  or  fpeaking,  or  by  hunger. 

The  conftituent  principles  of  the  faliva  are  , 

l.  Water,  to  the  amount  of  *. 
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a.  Albumen,  diflblved  in  the  water. 
3.  Compound  falts,  confiding  of  muriat  of  foda  and 
phofphace  of  lime,  as  occafional  concretions  in  the  duc~U 

fiiew. 

Saliva  poffefles  an  antifeptic  virtue,  it  promotes  the 
fpiritous  fermentation  of  vegetable  matter,  it  is  diflblved 
by  alkalis,  and  it  gives  out,  during  the  folution,  am- 
monia. 

Anatomical  Preparation  of  the  Parotid. 
This  gland  lhould  be  injected  in  its  place  from  its 
numerous  fmall  branches.    To  do  this,  the  fkin  mould 
be  raifed  on  the  fide  of  the  face  from  the  ear  to  the 
mouth,  and  from  the  temporal  mufcle  to  the  neck,  and 
in  doing  it  the  knife  lhould  be  kept  clofe  to  the  fkin  fo 
as  to  avoid  the  gland,  and  the  fat  and  cellular  mem- 
brane differed  with  much  care  from  the  mafleter  mufcle 
to  find  the  duct  about  2  inches  long,  and  refembling  in 
fize  a  crow  quill.    An  opening  is  to  be  made  into  it 
with  the  point  of  a  lancet,  fo  as  to  introduce  the  peine 
of  the  fleel  injecting  pipe  as  far  from  the  gland  as  pof- 
fible;  which,  once  introduced,  is  to  be  fecured  by  a 
ligature  with  one  knot.    When  the  gland  has  received 
as  much  quickfilver  as  it  can  contain,  the  pipe  is  with- 
drawn, and  the  duel  fecured  by  ligature,  after  which 
it  is  to  be  carefully  diflected  from  its  place,  firft  fecuring 
its  numerous  branches  by  a  fmall  needle  and  ligature 
before  dividing  them.    The  gland  removed  is  to  be 
laid  fn.  a  difh,  the  extraneous  parts  about  it  removed, 
then  laid  in  clean  water  for  a  day  or  two,  after  which 
it  is  to  be  fpread  on  pafteboard  and  placed  in  the  air  to 
dry,  after  which  it  may  be  prefcrved  in  a  glafs  vefTel 
with  oil  of  turpentine, 
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CCLXXI. 

Having  thus  fcen  the  ftruclure  of  the  nofc, 
mouth,  and  tongue,  let  us  examine  the  ufe  of 
thefe  parts,  and  the  reafons  of  their  ftru&ure, 
beginning  with  the  fenfe  which  is  exercifed  in  the 
mod  fnnple  manner. 

CCLXXII. 
;   .  .  •  ;  Tajie. 

Very  large  arteries  and  nerves  are  obferved  to 
be  fent  to  the  tongue,  which  is  necefiary  from  the 
tongue  being  an  organ  of  very  confiderable  mo- 
tion, and  from  exercifing  the  fenfe  of  tafte  ;  be- 
fides  which,  from  its  furface  there  is  a  confiderable 
fecretion ;  for  to  the  laft  purpofe  a  great  quantity 
of  blood  is  effential :  but  a  quantity  of  blood  is 
likewife  conftantly  found  circulating  in  organs 
that  perform  a  large  motion,  and  ft  III  more  in 
organs  of  fenfe.  The  reafon  of  this,  at  fivft: 
fight,  is  not  fo  certainly  evident ;  but  there  is 
reafon  to  believe,  that  as  the  heart  and  brain 
a&  upon  each  other  in  a  circle,  we  find  out- 
felves  at  a  lofs  to  diftinguifh  caufe  from  effect ; 
in  like  manner  the  arteries  and  nerves,  in  their 
progrefs?  a£l  upon  each  other.  And  there  is 
further  reafon  for  believing  that,  in  a  manner 
not  fully  underftood,  the  arteries  tone  the  nerves 
for  receiving  their  impreflions,  and  conveying 
them  diftin&ly.  When  we  compare  the  tongue 
with  the  nofe,  we  fee  this  in  a  clear  point  of  view. 
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In  the  membrane  of  the  nofe,  there  are  fuch  a 
great  number  of  veffels  that  circulate  red  blood, 
that  we  fhouJd  be  apt  to  imagine  that  thefe  would 
prevent  the  diftindl  imprefiion  of  the  nerves;  but, 
on  the  contrary,  they  contribute  to  increafe  the 
diftin&nefs  of  it ;  and  in  making  experiments  with 
medicines,  how  far  they  aft  by  immediately  in- 
fluencing the  nerves,  this  is  apparent.  Thus,  after 
the  circulation  is  interrupted  in  the  courfe  of  the 
nerves,  as  the  fciatic,  though  the  organ  is  quite 
entire,   medicines  cannot  influence   the  fyftem 
through  that  fingle  branch  after  the  circulation 
has  ceafed,  though  they  produce  the  mod  violent 
fymptoms  when  applied   to  the  correfponding 
nerve  where  the  circulation  is  carried  on ;  fo  that 
the  arteries  actuate  the  nerves  in  their  progrcfs 
fomething  more  than  merely  by  giving  them  a 
•ertain  degree  of  tenfion;  and,  in  like  manner  as 
we  find  the  arteries  aflift.  the  nerves  in  their  office 
of  fenfe  and  motion,  the  nerves  aflifl  the  arteries 
in  performing  their  fecretions.    Hence  it  may  be 
alleged,  that  the  numerous  nerves  of  the  tongue 
not  only  are  intended  for  motion  and  fenfe,  but 
for  regulating  the  fecretions  made  from  the  ex- 
tremities of  the  arteries. 

CCLXXIII. 

In  exercifing  the  fenfe  of  tafte,  we  apply  faline 
fubftances,  which  are  divided  upon  the  furfacc  of 
the  tongue  ;  and,  if  we  do  not  perceive  the  im- 


cxlii  DEMONSTRATION 

predion,  we  prefs  the  tongue  againft  the  palate  ; 
not  that  the  palate  is  the  principal  organ  of  tafte, 
for,  upon  rubbing  the  body  of  the  tongue  againft 
the  palate,  we  have  no  diftinft  impreflion,  but 
the  effect  is  to  make  the  greater  impreflion  upon 
the  tongue :  whether  the  feveral  papillae  are  ren- 
dered more  fenfible,  is  uncertain.  The  fwelling 
of  the  papillae  of  the  tongue,  upon  irritating  them, 
has  been  pbferved  by  fome  ;  and  there  is  probably 
a  filling  of  the  veflels  in  order  to  give  a  greater 
fenfibility  to  the  part. 

CCLXXIV. 

The  noftrils  are  alfo  fituated,  that  we  may  fmell 
fubftances  at  the  fame  time  that  we  tafte  them ; 
and  they  do  not  receive  the  current  of  the  atmo- 
fphere,  but  the  current  of  air  afcending  from  the 
roof  of  the  mouth.  When  the  air  enters  the 
nofe,  inftead  of  running  in  the  mod  dire£t  man- 
ner into  the  throat,  it  rifes  upwards  to  the  top  of 
the  nofe,  to  the  ofla  fpongiofa,  which  are  the 
principal  part  of  the  organ  of  fmell ;  for,  upon 
examining  a  variety  of  animals,  the  acutenefs  of 
fmell  varies  with  the  extent  of  the  furface  of  thefe 
bones;  and,  in  a  dog,  they  are  extremely  con- 
voluted ;  and  from  thence  we  underftand  the  rea- 
fon  of  the  name  of  turbinatum. 

CCLXXV. 

But  is  it  to  be  imagined  that  the  finufes,  or 
larger  caverns  that  communicate  with  the  nofe, 
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contribute  to  incrcafe  the  furface  of  the  organ  of 
fmell?  or  is  it  to  be  faid  that  the  m-.mbrane  lining 
the  finufes  fupplies  the  moifture  to  the  nofe,  to  pre- 
vent it  from  being  dried  by  the  current  of  the  air? 
We  do  not  fee  that  the  finufes  are  neceiHiry  in 
order  to  fupply  a  fufficieut  quantity  of  moifture; 
for  if,  in  inlpiring,  a  great  deal  of  moifture  is 
carried  away,  at  the  next  moment,  when  we  ex- 
pire by  the  fame  paflage,  we  not  only  return 
through  the  nofe  all  that  we  took  from  it,  but  the 
addition  of  the  vapour  brought  from  the  lungs. 

CCLXXVI. 
Some  of  the  finufes,  alio,  have  the  opening  at 
the  top.  If  thefe  were  filled  with  moifture  when 
we  are  fome  time  in  an  erc£r.  pofture,  upon  bring- 
ing the  head  forwards  we  mould  fee  it  difchargedj 
and  the  finufes  being  filled  with  water,  would 
counteract  one  of  the  main  purpofes  of  the  finufes 
the  effect  they  have  upon  the  voice.  And  with 
no  better  reafon  are  they  fuppofed  to  extend  to 
the  organ  of  fmell,  for  children  fmell  as  acutely  as 
adults,  and  yet  in  them  the  finufes  are  only  be- 
ginning to  form.  It  is  ufe  that,  in  a  great  meafure, 
extends  them  continually  as  they  advance  in  life. 
There  is,  no  doubt,  a  difpofition  in  the  bone  to  en- 
large ;  but  they  are  increafed  by  ufe.  And  this  con- 
fideration,  alfo  affords  an  argument  againft  their 
being  intended  to  fupply  the  nofe  with  moifture, 
for  children  have  rather  more  moifture  than  adults, 
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though  the  finufes  are  only  beginning  to  form. 
Befides,  comparing  a  variety  of  animals,  the  ap- 
pearance of  the  finufes  does  not  vary  with  the 
acutenefs  of  the  fmell ;  but  the  variation  is  within 
the  open  cavity  of  the  nofe.  On  attending,  alfo, 
to  what  happens  in  ourfelves,  the  openings  are 
not  moft  favourable  for  receiving  the  air  in  in- 
fpiration,  when  we  fmell  moft  acutely ;  and  if 
the  membrane  of  the  finufes  feels  very  acutely  in 
drawing  in  a  pungent  fubftance,  we  fhould  be  fen- 
fible  of  pain  in  this  as  well  as  in  the  nofe ;  for  it 
has  been  alleged,  that  we  do  feel  pain  in  the 
root  of  the  nofej  but  whether  is  it  in  the  os 
fpongiofum  fuperius,  or  in  the  ethmoid  bone,  or 
a  little  higher  ?  The  pain  evidently  does  not  ex- 
tend further  than  the  root  of  the  nofe,  and  never 
above  the  eye  j  and  the  antra  maxillaria  are  ex- 
tremely large,  and  yet  we  never  find  a  violent 
pain  in  the  cheeks  in  drawing  in  odours  into  the 
nofe ;  and,  as  an  irrefiftible  argument,  it  may 
be  obferved,  that  in  the  time  of  infpiration,  or 
fmelling,  the  air  does  not  enter  the  finufes,  but 
comes  out  of  them.  A  fmall  ftream  from  the 
finufes  entering  the  lungs  along  with  the  ex- 
ternal air,  (the  air  in  the  lungs  being  now 
lighter  than  from  the  finufes,)  enters  them  for 
the  fame  reafon  the  external  air  does.  And  if 
we  find  fmall  particles  of  duft  within  the  finufes, 
thefe  are  pufhed  in  from  the  open  cavity  in  the 
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time  of  expiration,  the  air  rufhing  where  there 
is  a  vent,  endeavouring  to  expand  on  all  fides, 
it  enters  the  finufes. 

CCLXXVII. 
It  is  therefore  to  be  faid,  that  the  membrane 
being  thin,  and  the  bones  hard,  fuch  a  tremor 
is  produced  as  renders  the  voice  louder,  and 
more  harmonious.  The  ul'e  of  finufes  may  be, 
indeed,  confined  to  this  lafr.  purpofe  -,  and  that 
they  ferve  this  purpoie,  apptars  from  a  variety 
of  bonH derations.  The  voice  is  formed  at  a  cer- 
tain age,  as  the  (inufes  form  ;  and  we  find,  that 
when  the  membrane  of  the  nofe  is  thickened, 
the  voice  becomes  harfii  and  difjgreeable.  Or, 
comparing  the  finufes  with  a  drum,  we  find  a 
great  analogy  between  them.  Take  the  antrum 
maxillare,  there  is  an  imnrefKon  nasufb  on  the  llkJe 
of  it,  and  it  is  fhut  by  membranes  refemblin^ 
the  parchment  of  the  drum,  and  the  opening  in 
that  inftrument.  And  apply  tlie  finger  to  it  in 
the  time  of  fpeaking,  you  will  be  fcnfible  that  all 
the  bones  are  at  that  irifhmt  under  a  tremor. 

CCLXXVIII. 
The  lafl  part  of  the  head  that  awaits  our  etc- 
animation  is  the  ear. 

CCLXXIX. 
Ear. 

The  fkin  of  the  external  ear,  or  ala,  is  fup- 
ported  by  cartilage.     It  is  divided,.  ■  «t  its  fore 
vol.  lit  h 
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part,  into  feveral  cavities;  and,  befides  the  muf- 
cles  connected  with  the  head,  the  fuperior  attol- 
lens  aurem,  &c.  there  are  a  few  very  fhort  and  very 
pile  coloured  mufcular  fibres,  which  begin  and 
end  on  the  external  ear,  and  which  are  already 
demonftrated  (Vol.  L  CCCXXXV). 

CCLXXX. 

Of  the  ala,  the  outer  bar,  or  margin,  is  termed 
the  helix,  from  its  bending  direction ;  and  it 
divides  the  concha  into  two  parts.  The  inner 
bar,  or  margin,  termed  the  antihelix,  confifts 
of  two  ridges,  placed  within  the  former,  that 
unite  below.  Over  the  external  pafTage  is  a  fmall 
eminence,  the  tragus,  connected  to  the  under  and 
fore  part  of  the  helix,  and  is  diflinguifhed  by  the 
hairs  that  grow  on  it.  Oppofite  to  this  is  the 
antitragus,  then  the  nameltfs  cavity  fituated  be- 
tween the  helix  and  antihelix,  next  the  fcapha, 
or  boat-like  part,  between  the  limbs  of  the  anti- 
helix, and  following  that  is  the  concha,  or  cavity 
under  the  antihelix,  the  inferior  part  of  which 
leads  to  the  meatus  auditorius. 

CCLXXX1. 

From  this  part  there  is  a  paff-ige  inwards, 
the  outer  half  of  which  is  compofed  of  the  fame 
materials  as  the  external  ear  ;  but  the  inner  half, 
in  the  adult,  is  ofleous.  In  a  child,  the  whole 
padage  is  foft  or  cartilaginous,  and  the  bone  only 
by  degrees  encroaches  upon  the  cartilage. 
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CCLXXXU. 
At  the  bottom  of  the  external  paflage,  which  is 
lined  by  a  fine  membrane,  we  find  wax,  or  a 
bitter  fubftance  like  bile  infpifiated,  and  which  is 
feparated  from  minute  glands.  This  membrane 
is  femi  tranfparent,  looks  like  a  bit  of  the  pleura 
or  peritonaeum  when  wetted  with  water,  and  vef- 
fels  are  obfervablc  upon  it.  This  membrane  has 
no  hole  within  it,  but  we  find  a  large  irregular 
Hi  aped  cavity,  about  the  fize  of  the  laft  joint  of 
the  finger.  That  cavity  is  compared  to  the  cavity 
of  a  drum;  and  therefore  the  membrane  which  is 
found  covering  it,  is  compared  to  the  parchment 
of  a  drum,  "or  named  membrana  tympani. 

CCLXXXIII. 
There  is  no  pafiage  then  for  air  through  the 
external  meatus  into  the  cavity  of  the  tympanum, 
but  there  is  a  direct  pafl'ige  into  it  leading  from 
the  throat.  The  tube  is  named  tuba  Euftachiana, 
and  it  is  of  the  fliapj  of  a  trumpet,  with  the  fmall 
end  towards  the  ear,  and,  like  the  external  mea- 
tus, the  firft  h.ilf  is  cartilaginous,  and  the  other 
half,  towards  the  car,  olTeous.  The  part  on 
which  the  impreffion  of  found  is  made,  is  at  the 
bottom  of  the  cavity  of  the  tympanum;  but  a 
connection  is  made  between  this  and  the  mem- 
brane of  the  drum  by  a  very  curious  chain  of 
bones,  four  in  number,  and  termed  the  malleus, 
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iiicus,  orbiculare,  and  (tapes.  The  fourth,  or 
the  (tapes,  is  connected  to  a  membrane,  with  an 
oval  hole  at  the  bottom,  fo  named  foramen  ovale. 
Within  that  we  find  an  enlargement  of  a  cavity, 
and  from  that  the  ends  of  five,  or  rather  fix, 
femicircular  hollow  tubes.  The  enlarged  cavity, 
in  which  they  terminate,  is  named  veltible,  and 
the  canals  begin  and  end  in  it.  Two  of  thefe 
canals  are  joined,  and  hence  there  arc  only  five 
openings. 

CCLXXXIV. 
There  ftill  remains  one  curious  organ,  like  the 
fhell  of  a  mail,  and  therefore  called  cochlea,  and 
this  is  turned  round  a  gland.  The  bottom  of  the 
fliell,  which  is  a  hollow  tube,  communicates 
partly  with  the  veltible  ;  but  the  outer  half  ter- 
minates at  a  round  hole  (hut  with  a  membrtme  on 
the  back  of  the  cavity  of  the  tympanum,  and  we 
find  a  partition  dividing  the  cochlea  the  whole 
length. 

CCLXXXV. 
It  is  in  thefe  hit  named  parts,  the  cochlea 
femicircular  canals  and  veftible,  the  portio  mollis 
of  the  feveuth  pair  of  nerves  terminates,  fpread 
out  upon  the  membrane  which  lines  them  ;  and 
here,  at  lait,  the  impreflion  of  found  is  ultimately 
made,  jufl:  as  the  impreflion  of  light  is  made  upon 
the  retina  of  the  eye. 


AND  DISSECTION. 


CCLXXXVI. 
The  chain  of  bones  which  play  upon  one  ano- 
ther, is  not  merely  formed  by  membranes,  but 
fmall  mulchs  are  likewife  connected  to  them* 
An  external  mufcle  has  been  mentioned  as  at  the 
bottom  of  the  meatus  ;  but  this  is  hardly  to  be 
found.  But  there  are  three  others  ;  one  of  them 
follows  the  courfe  of  the  Euftachian  tube,  and  i$ 
connected  to  the  malleus,  which  it  draws  a  little 
out  and  nearer  to  the  middle  of  the  head.  It  Ires 
parallel  with  a  nerve,  the  branch  at  the  root  of 
the  Lingual  branch  of  the  fifth  pair,  and  it  paffes 
through  the  cavity  of  the  tympanum  like  a 
ftretched  chord,  fo  called  corda  tympani;  the 
fibres  of  the  mufcle  are  parallel,  and  a  branch  of 
the  portio  dura  can  be  traced  into  it. 

CCLXXXVII. 
From  this  general  view  of  the  feveral  parts, 
their  ufe,  and  their  manner  of  operating,  fall 
next  to  be  confidered.  Firft,  we  obferve,  that 
danger  is  guarded  againft ;  pointed  inftruments 
are  hindered  from  entering  the  external  cavities  to 
the  membrane  of  the  drum,  partly  by  the  protec- 
tion which  the  prominence,  named  tragus,  gives 
to  the  pafl'age  ;  if  we  mean  to  flop  the  external 
paflage,  we  prefs  our  finger  upon  the  prominence. 
And  the  pafTage  is  not  altogether  ftraighr,  but  a 
turn  is  made  where  the  cartilaginous  part  joins  with 
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the  offeous.  This  turn,  however,  is  by  no  means 
fo  great,  but  that,  by  pulling  backward  the  carti- 
laginous part,  we  are  able  to  fee  to  the  bottom  of 
the  pafiage,  and  with  the  light  of  the  fun  to  dif- 
tinguifh  the  membrane  of  the  drum.  Infects  are 
hindered  from  readily  entering,  by  the  number  of 
fmall  hairs  from  the  fides  of  it,  and  the  very  vifcid 
wax,  which  is  the  chief  or  primary  purpofe  of  the 
cerumen,  for  it  is  not  of  any  immediate  confe- 
quence  to  fit  the  ear  for  receiving  the  impreffion 
of  the  found. 

CCLXXXVIII. 
In  like  manner,  the  internal  paffage,  the  EufU- 
chian  tube,  is  guarded.  There  is  little  fear  of  our 
food  or  drink  being  fqueezed  into  it  in  deglution, 
for  without  fuppofing  a  contraction  about  its  ori- 
fice, fomewhat  of  a  mufcular  power  inherent  in 
its  membranes,  the  mouth  of  it  is  placed  higher 
than  the  velum  pendulum  palati,  and  it  is  accu- 
rately fhut  by  the  elevator  palati,  and  by  the  fupe- 
rior  conftrictor  of  the  pharynx. 

CCLXXXIX. 
Proceeding  then  to  the  particular  parts  of  the 
organ,  we  obfervc  of  the  external  ones,  that  the  car- 
tilage under  the  Jk'in  fcrves  to  enlarge'  the  tube  in 
which  the  tremor  of  the  air  is  made.  Not  that 
we  can  demonftrate  that  the  human  ear  is  exactly 
formed  for  collecting  every  tremor;  for,  in  at- 
tempting to  a  AG  ft  the  dullnefs  of  hearing,  we  find 
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other  contrivances  equally  good,  and  we  obferve 
a  great  variety  with  refpec~t.  to  the  ihape  in  dif- 
ferent animals,  forne  of  which  hear  more  acutely 
than  we  do;  but,  by  attending  to  the  fhape  and 
winding  of  the  paflage,   it  is  obvious  that  the 
found  reverberates  as  it  is  thrown  into  the  mea- 
tus ;  and  we  have  feen  mufcles  of  the  head  con- 
nected to  the  ear,  which  at  leafl  ferve  to  give  a 
tenfion  to  the  part.    Other  animals  afiiu;  their 
hearing  by  thefe  mufcles,  pointing  the  bone  of  the 
ear  towards  the  fonorous  body,  whereas  we  are 
under  the  necefhty  of  moving  the  whole  head,  fo 
that  the  direct  impreflion  is  made  upon  one  ear 
only,  and  there  is  no  communication  between  the 
ears,  as  in"  a  bird,  which  receives  the  direct  im- 
preflion upon  both  ears  at  the  fame  time,  a  canal 
leading  from  the  one  to  the  other.    The  fmall 
mufcles    upon  the  cartilages  ferve  alfo  to  give  a 
greater  tenfion,  and  to  throw  off  the  found  with 
an  additional  force. 

cexc. 

Within  the  meatus  auditorius  externus,  the 
found  is  collected  and  concentrated,  and  the  wind- 
ing pafTigr,  inftead  of  leflening,  increafes  it,  juft 
as  a  found  appears  louder  in  a  crooked  paflage 
made  by  walls,  than  if  the  paflage  is  altogether 
Itraight.  Perhaps,  the  found  is  thrown  by  the 
fides  of  the  paflage  towards  the  middle  of  the  con- 
cavity to  the  very  place  where  the  bones  are 
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connected  to  the  membrane,  for  it  is  the  chain  oi 
hones  that  pulls  the  membrane  inwards.  Through 
the  chain  of  bones  the  found  is  communicated  to 
the  membrane  of  the  oval  hole  or  veftible  ;  t.  e.  to 
the  three  femicircular  canals,  and  at  leaft  on  one 
half  of  the  cochlea;  but  the  turns  which  the  organ 
makes  communicating,  the  whole  cochlea  and  femi- 
circular canals  through  the  veftible  are  affedled. 

CCXCI. 

Since  the  fmall  bones  have  mufcles  joined  to 
them,  it  muft  be  admitted  that  they  ferve  to 
regulate  the  tendon.  And  as  in  other  animals 
:he  mufcles  of  the  external  ear  are  fpontaneoufly 
roufed  into  action,  fo  the  internal  ones  are  in- 
fluenced likewife  in  the  fame  manner.  Nay,  this 
n:ay  be  carried  farther ;  for  they  not  only  a£fc 
when  the  found  is  very  low,  and  the  tremor  is 
not  diftinclly  communicated,  but  alfo  a  tenfion 
of  the  chord  is  made  with  the  found,  being  thus 
more  readily  communicated  to  the  chain  of  bones 
and  to  the  membrane  of  the  oval  hole. 

CCXCII. 

Befides  this,  a  general  vibration  is  communi- 
cated alfo  to  the  air  within  the  cavity  of  the  tym- 
panum, and  which  is  conveyed  there  by  the 
Euftachian  tube  ;  for,  unlefs  the  tremor  had 
affe£ted  the  air  in  general  within  the  cavity  of  the 
tympanum,  that  paffage  might  have  been  want- 
ing.   If  it  was  only  neceflary  that  the  found 
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{hould  be  conveyed  through  the  chain  of  bones, 
there  was  no  neceffity  for  air  within  the  bones  ; 
and  there  is  no  doubt,  that  were  the  fmall  bones 
taken  out,  without  a  Ijeilon  of  the  parts,  ftill 
we  mould  be  able  to  diftinguifh  the  variety  of 
found. 

CCXCIII. 

On  confidering  the  irregular  ftiape  of  the  cavity,, 
and  the  communication  it  has  with  the  cells  o£ 
the  maftoid  procefs,  it  might  be  fuppofed  that  the 
former  purpofe  of  collecting  the  found  was-  con- 
tracted by  its  being  diffufed  in  a  cavity  of  fuch, 
extent;   but  the  fides  of  it  are  made  of  hard 
bones  fitted  for  tremor,  and  the  outlet  is  fmall. 
Thus  a  {Iriking  analogy  is  afforded  between  this 
part  of  the  ear  and  the  common  inftrument,  the 
membrane  refembling  the  parchment  of  the  drum, 
the  cavity  within,  and  the  Eultachian  tube,  the 
cavity  and  holes  in  the  fide.     As  the  finufes, 
communicating  with  the  nofe,  increafe  the  voice, 
and  render  it  more  melodious,  fo  the  fame  thing 
m-iy  be  applied  to  the  ear;  and,  if  a  tremor  is 
communicated  by  the  cavity,  the  found  in  that 
manner  is  increafed,  and  applied  through  the  ear 
to  tht  bottom  of  it.    And  this  is  a  fecond  manner 
in  which  we  receive  the  impreffion;  and  one  half 
of  our  cochlea  terminates  at  the  membrane  (hutting 
the  foramen  rotundum,  and  has  no  immediate 
connection  with  the  chain  of  bones. 
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CCXCIV. 

A  third  manner  of  communication  has  been 
fuppofed,  that  the  tremor  is  communicated  to  the 
parts  within,  directly  through  the  Euftachian  tube, 
ferving  the  £ame  general  purpofe  with  the  external. 

CCXCV. 

Thus,  there  are  two  chief  ways  in  which  we 
receive  the  impreflion  of  found  :  one  through  the 
chain  of  bones,  the  other  through  the  membrane 
of  the  tympanum  and  the  air  in  the  cavity.  There 
is  another  way,  that  has  no  inconfiderable  efFecT:, 
the  general  tremor  of  the  bones  of  the  head  and 
of  the  whole  body.  So  perfons  in  whom  the 
external  ear  is  corroded,  and  the  chain  of  bones 
perhaps  deftroyed,  diflinguim  very  loud  founds  in 
this  way  ;  and  if  you  apply  any  tremulous  fubftance 
to  the  jaw  bones,  as  flriking  the  grains  of  a  fork, 
you  hear  as  it  were  a  very  loud  found.  The  com- 
mon account  here  is,  that  the  nerves  are  connected, 
fo  the  tremor  paiTcs  from  one  nerve  to  another  ; 
but  full  the  found  is  much  more  dittinct  when  the 
tremor  is  communicated  to  the  teeth  of  the  upper 
jaw,  though  they  are  the  nerves  of  the  under  one 
that  are  chiefly  connected,  a  branch  of  the  fifth 
pair  being  connected  to  the  feventh ;  and  that 
obfervation  may  be  applied  to  practice,  with  con- 
fiderable  relief.  Thus,  if  we  want  to  converfe 
with  a  perfon  dull  of  hearing,  a  thin  piece  of  very- 
hard  wood  may  be  taken  that  can  have  a  tremor 
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eafily  communicated  to  it,  one  end  is  applied  to 
his  fore  teeth  of  the  upper  jaw,  and  the  other  end 
of  it  is  put  into  your  mouth,  and  by  fpeaking,  he 
will  apprehend  what  you  are  faying,  though  he 
is  not  able  to  hear  a  fingle  letter,  if  the  bit  of 
wood  be  removed;  fo  it  is  communicated  through 
the  bones  which  imprefs  the  nerves  of  the  ear,  as 
they  receive  the  impreflion  from  the  tremor  ap- 
plied in  the  other  two  ways. 

CCXCVL 

By  receiving  an  impreflion  in  different  ways, 
perhaps  we  judge  better  of  a  found  than  if  the 
tremor  is  communicated  in  one  way  only. 

ccxcvir. 

The  ufe  of  the  Eustachian  tube  feems  confined 
to  one  purpefe  chiefly,  to  fupply  the  cavity  of  the 
tympanum  with  elaftic  air,  properly  warmed  be- 
fore it  reaches  the  very  tender  parts  of  the  in- 
ternal air.  Another  purpofe  of  it  is  perhaps  to 
convey  moifture,  or  fordes,  collected  by  the  fecre- 
tion  within  the  cavity  of  the  tympanum;  and  this 
may  be  more  necefiary  here  where  the  air  is  ad- 
mitted ;  for,  as  the  fubftances  floating  in  the  at- 
mofphere  are  conveyed  into  it,  thefe  mould  again 
have  a  proper  outlet. 

CCXCVITI. 
It  remains  to  determine  the  way  in  which  the 
impreflion  is  conveyed  from  the  membrane  of  the 
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oval  and  round  holes  to  the  portio  mollis  of  the 
auditory  nerves ;  for,  after  bringing  the  nerves  to 
receive  the  tremor,  we  can  give  no  further  account 
why  we  judge  fo  accurately  of  found,  any  more 
than  we  can  explain  the  effect  that  the  objects  of 
fight  have  upon  the  retina;  and  the  queftion  that 
occurs  here  is  this  ?  Whether  are  we  to  fay  that 
the  tremor  is  communicated  through  air  filling 
the  cavities  of  the  veftible  and  femicircular  canals, 
or  are  thefe  replete  with  v/ater?  Upon  the  whole, 
it  would  appear  that  the  tremor  is  communicated 
to  water,  and  through  the  water  to  the  nerves. 

CCXCIX. 

In  regard  to  the  great  fize  of  the  femicircuhr 
canals  and  cochlea,  they  are  proportionally  larger 
in  a  child  than  the  correfponding  bones ;  the 
reafon  of  which  is,  that  a  very  tonfiderable  hard- 
nefs  of  bone,  capable  of  tremor,  is  here  necelTary ; 
and  thefe  hard  bones  do  not  grow  in  the  fame 
porportion  with  the  reft  of  the  body  :  as  with  re- 
gard to  the  teeth,  nature  does  not  fo  readily  in- 
creafe  the  hard  parts  fo  quickly  as  the  foft,  and 
there  being  no  room  for  making  a  change  here, 
as  in  the  teeth,  thefe  parts  are  caft  in  a  larger 
mould. 

ccc. 

In  examining  the  circulation  of  the  ear,  we  find 
that  the  arteries  of  the  external  ear  come  ante- 
riorly from  the  temporal,  and  pofteriorly  from  the 
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occipital,  both  being  branches  derived  from  the 
external  carotid  ;  and  its  veins  pafs  partly  into  the 
external,  and  partly  into  the  internal  jugulars. 
The  origin  of  the  posterior  auris  is  from  the  fitua- 
tion  of  the  parotid.  It  paffes  under  the  ftyloid 
procefs,  and  goes  up  dire&ly  behind  the  ear;  and 
after  giving  branches  in  its  progrefs,  it  diftributes 
one  twig,  termed  arteria  tympani,  to  the  lowed 
part  of  the  cartilage,  which  fpreads  itfelf  on  the 
drum  of  the  ear,  and  in  the  child  it  is  particularly 
large.  Its  next  branch,  of  confiderable  fize,  enters 
the  maftoid  hole  as  the  great  nerve  of  the  face 
comes  our,  and  this  artery  divides  upon  the  tyrrr- 
panum  by  a  branch  furrounding  the  bony  circle, 
and  then  fpreading  over  the  membrane,  another 
twig  fupplies  the  mufcle  of  the  (tapes  and  the 
femicircular  canals.  Branches  alfo  play  round  the 
back  part  of  the  concha,  or  (hell  of  the  ear. 

CCCI. 

The  nerves  of  the  ear  are  numerous  from 
various  fources.  The  forepart  of  the  ear  is  fup- 
plied  with  nerves  from  the  id  branch  of  the  $th 
and  the  portio  dura  of  the  7th  pair:  the  under 
and  back  part,  by  branches  from  the  \Ji  and  2d 
cervicals.  But  the  chief  nerve  of  the  ear  is  the 
auditory  one.  It  is  compofed  of  two  branches, 
one  of  which  is  called  the  portio  dura,  and  the 
other  the  portio  mollis.  The  trunk  of  this  nerve 
paffes  into  the  external  meatus,  covered  by  the 
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inverting  membrane  of  the  brain.  The  portio 
dura  diftributes  its  branches  on  the  flapedius  muf- 
cle  and  maftoid  cells.  The  portio  mollis  divides 
into  two  parts,  one  fupplying  the  cochlea,  the 
other  the  veftible.  Thus  the  portio  mollis  forms 
the  primary  part  of  the  organ  of  hearing,  to  which 
all  the  others  are  fubfervient,  and  is  the  fame  ex- 
panfion  to  the  ear  that  the  retina  is  to  the  eye. 

CCCII. 

Chemical  Analyfis  of  the  Secretion  cf  the  Ear. 

The  fecretion  of  the  ear  is  in  fmall  quantity  in  health, 
and  it  affumes  at  times  a  folid  cylindrical  form  from  the 
attraction  of  oxygen  from  the  atmofphere.  It  is  of  a 
yellowifh  colour,  of  an  uncluous  cr  waxy  confidence, 
and  bitter  to  the  tafte,  without  becoming  rancid  while 
retained  in  the  ear. 

Its  conftituent  principles  appear  to  be  ; 

1.  Animal  mucus. 

2.  A  ceraceous  part,  or  oil,  infpiffated  by  oxygen. 

3.  A  bilious  principle  fecreted  from  the  blood. 
The  Euftachian  tube  fecretes  a  mucus  which  pafles 

into  the  fauces,  but  differs  in  nothing  from  mucus  elfe- 
where,  confuting  merely  of  infpiffated  lymph. 

The  cavity  of  the  tympanum  is  filled  with  an  in fipid 
water,  which  has  no  tafte  or  fmell,  but  becomes  white, 
and  is  infpiffated  by  the  fulphutic  acid. 

CCCIII. 

Defcending  from  the  parts  laft  demonftrated, 
we  come  to  examine  the  throat.  It  confifts  of 
three  divifions,  the  arches  of  the  palate,  the  pha- 
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rynx,  and  larynx,  and  each  of  them  were  already 
partially  confidered,  from  their  connection  with 
the  mufcles. 

CCCIV. 
Arches  of  the  Palate. 
The  arches  of  the  palate  are  formed  by  a  doub- 
ling of  the  fkin,  joined  by  fome  mufcular  fibres 
arifing  anteriorly  from  the  middle  of  the  velum, 
and  fixed  to  the  fide  of  the  edge  of  the  tongue  ; 
and  pofteriorly  from  the  fame  origin,  but  palling 
down  by  the  fide  of  the  pharynx. 

CCCV. 

The  anterior  arch  compofes,  with  the  mufcles 
defcribed  (Vol.  I.  CCCXXVI.),  the  ifthmus  fau- 
cium.  The  pofterior  inclofes  the  levator  mufcle ;. 
and  between  the  two  arches,  clofe  by  the  bone  of 
the  tongue,  is  fituated  the  amygdalae,  of  an  almond 
figure,  reddifh  colour,  full  of  communicating  cells, 
and  with  large  irregular  openings  for  the  difcharge 
of  mucus  into  the  throat,  the  quantity  of  which 
is  promoted  by  the  action  of  the  adjacent  parts. 

CCCVI. 

v  Pharynx. 

The  pharynxwasiHfcufle'din(Vol.I.CCCXXVIL) 
Its  circulation  is  conducted  by  the  pharyngeal 
branches,  which  come  directly  or  indirectly  from 
the  external  carotids,  and  its  blood  is  returned  to 
both  the  jugular  veins.  Its  nerves  are  derived 
from  the  8//;  pair. 
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CCCVIL 
Larynx. 

The  larynx,  the  laft  divifion,  was  alfo  demon- 
ftrated  at  length,  (Vol.  T.  CCXCIX.)  with  its 
feveral  appendages.  The  circulation  of  this  part 
depends  alfo  on  the  external  carotids  in  part,  for 
they  give  oil*  to  it  the  two  fuperior  laryngeals  :  but 
it  has  another,  likewife,  from  the  fubclavian 
artery,  or  the  two  inferior  laryngeals  ;  and  its 
blood  is  all  returned  to  the  external  jugulars.  Its 
nerves  are  prolongations  of  the  S//->  pair. 

CCCVI1I. 

Trachea. 

The  continuation  of  the  larynx,  or  the  trachea, 
forms  the  paffage  to  the  lungs.  It  is  of  a  fomewhat 
conical  figure,  at  firft  cylindrical,  capable  of  ad- 
mitting a  finger  in  fize,  and  narrower  at  its  under 
end.  It  paflcs  into  the  thorax  behind  the  fternum» 
between  the  pleura  j  and,  at  the  fourth  vertebra 
of  the  back,  or  curvature  of  the  aorta,  it  divides 
into  two  branches,  termed  bronchia,  one  to  the 
right  and  another  to  the  left,  which  enters  the 
lungs,  the  right  fide  being  fhorter  than  the  left, 
in  oppofition  to  what  takes  place  in  refpe£t  to  the 
pulmonary  arteries. 

CCCIX. 

Bronchi. 

The  bronchi  are  fpread  on  the  lungs,  and  mi- 
nutely dividing,  at  lafl.  terminate  in  the  cells  which 
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have  a  free  communication  with  each  other,  fo 
that  the  introduction  of  air  into  the  bronchial 
branches  inflates  a  portion  of  the  lungs. 

cccx. 

The  trachea  is  formed,  for  the  purpofes  of  firm-" 
nefs  and  ftrength,  of  from  16  to  18  cartilaginous 
rings;  and  by  this  ftructure  it  is  prtferved  con- 
Itantly  pervious  for  the  tranfmiffion  of  air.  Be- 
hind thefe  rings  are  incomplete,  and  the  trachea 
is  even  flefhy,  in  order  to  yield  to  the  action 
of  the  icfophagus  in  the  time  of  deglutition. 
Thefe  cartilages  are  placed  horizontally  to  each 
other  ;  they  form  a  large  fegment  of  a  circle,  and 
they  are  united  to  each  other  by  a  firm  liga- 
mentous fubftance ;  though,  in  their  upper  part, 
little  or  no  fpace  intervenes  between  them. 

cccxr. 

The  divifion  of  the  bronchi  is  diftinguifhed  at 
firft  by  the  fame  ftructure,  but,  as  they  enter  the 
lungs,  the  circle  of  the  cartilage  is  broken  into 
pieces,  and  only  fo  much  is  preferved  of  it  as  to 
keep  the  pafThge  open  and  free. 

CCCX1I. 

This  ftruclure  of  the  trachea  is  defended  by 
feveral  coverings,  both  to  ftrengthen  and  give  it 
motion.  The  firft  of  thefe  is  a  cellular  matter, 
covered  on  its  entering  the  thorax  by  the  mediafti- 
num,    The  fecond  is  an  elaftic  ligament,  pafiing 
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along  it,  and  adding  to  the  elafticity  and  firmnefs 
of  its  branches.  The  third  is  a  mufcular  coat, 
chiefly  confpicuous  between  the  rings  and  at  the 
back  of  the  trachea,  and  poffefiing,  externally,  cir- 
cular fibres  for'ftraitening  the  paflage,  and  inter- 
nally, longitudinal  ones  for  fhortening  it.  Thefe 
longitudinal  fibres  are  the  moft  extenfive,  and  pafs 
far  into  its  branches  in  the  lungs. 

CCCXIII. 

The  internal  furface  of  the  trachea  is  lined  with 
a  vafcular  irritable  membrane,  every  where  pof- 
feffing  a  mucous  and  lymphatic  fecretion.  The 
exiftence,  therefore,  of  mucous  glands  and  ex- 
halant  veiTels,  is  every  where  to  be  traced  on  this 
furface.  But,  befides  this,  for  the  fame  purpofe 
of  defence  from  irritation,  fome  farther  glandular 
appendages  are  connected  with  this  part.  Thefe 
are  the  thyroid  glan'd,  the  tracheal  glands,  and 
the  bronchial. 

CCCX1V. 

Thyroid  Gland. 
The  thyroid  gland,  fo  termed  from  the  carti- 
lage formerly  deferibed,  is  a  large  reddifh  mats 
behind  the  fterno-hyoid  and  fterno-thyroid  muf- 
cles,  at  the  under  and  fore  part  of  the  larynx. 
It  defcends  a  certain  way  upon  the  trachea  and 
aefophagus,  and  it  poflefles  two  lobes  joined  by 
an  intermediate  portion.  From  the  vifcid  liquor 
it  feems  to  fccrete,  and  its  internal  granulous 
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appearance,  its  office  we  would  infer  to  be,  to 
lubricate  the  adjacent  parts.  For  this  purpofe  it 
is  fupplied  with  large  blood  veffels  and  nerves 
from  thofe  of  the  larynx,  but  ftill  no  excretory 
duel  has  been  discovered  in  it  to  render  its  ufe 
certain. 

CCCXV. 
Tracheal  Glands. 
The  tracheal  are  a  numerous  fet  of  mucous 
glands,  fituated  in  the  mufcular  coat  of  this  mem- 
brane, and  extending  alfo  into  the  lungs.  Their 
office  is  evident,  from  each  poUdTing  an  excretory 
duct  that  throws  out  a  mucus  on  the  furface  of 
the  membrane. 

cccxvr. 

Bronchial  Glands. 
The  bronchial  glands  occupy  the  cellular  Sub- 
Stance  at  the  under  part  of  the  trachea  and  roots 
of  the  bronchi.  They  are  of  various  Size?,  of  a 
bluifh  or  dark  colour,  refembling  fome  parts  of 
the  lungs,  and  they  are  evidently,  when  examined, 
of  a  lymphatic  nature. 

CCCXVII. 

The  circulation  of  the  trachea  is  fupplied  by 
the  inferior  iaryngeals,  and  its  nerves  are  portions 
of  the  recurrent  and  great  Sympathetic  pair.  The 
lungs  pofiefs,  as  it  were,  a  double  circulation, 
the  one  by  the  pulmonary  veffels,  and  the  other 
by  the  bronchial. 
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CCCXVIH. 

The  ufc  of  the  pulmonary  circulation  was  al- 
ready explained  in  confulering  that  or  the  heart. 
This  circulation  is  carried  on  by  the  pulmonary 
artery  dividing  into  two  branches  of  right  and 
left,  which  are  difperfed  through  the  fubllance  of 
the  lungs,  and. form  by  their  minute  branches 
plexus,  giving  out  the  halitus  expelled  by  the 
organ  in  expiration.  The  pulmonary  veins  join 
in  four  principal  trunks,  which  collect  the  blood, 
and  return  it  to  the  left  auricle  of  the  heart  \ 
and  the  veins  through  the  whole  fubllance  of  the 
organ  bear  an  inferior  proportion  to  the  fize  of 
the  arteries. 

CCCXIX. 

The  bronchial  circulation  again,  or  that  peculiar 
to  the  lungs,  is  conducted  by  means  of  three  or 
four  fmali  branches,  which,  except  one  arifing 
from  the  right  fuperior  intercoflal,  are  all  from 
the  aorta.  They  are  minutely  difperfed  on  the 
bronchi,  in  the  glands  and  lungs,  and  they  are 
found  to  communicate  with  the  pulmonary  artery, 
fo  that  the  nourifhment  of  the  organ  cannot  be 
their  fole  ufc.  Their  blood  they  return  to  the 
vena  azygo's  and  left  fuperior  intercoflal  vein. 

ccexx. 

The  nerves  of  the  lungs  are  fmall  in  proportion 
to  the  fize  of  the  organ.    They  are  chiefly  derived 
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from  the  8//;  pair,  and  alio  in  part  from  the  great 
fympathetic. 

CCCXXI. 

From  this  view,  a  large  apparatus  is  provided 
for  the  fecretion  of  lymph  and  mucus  to  lubricate 
and  moilten  the  furface  of  the  paflages  to  this 
organ.  Hence  it  would  appear  necefl'ary  that  this 
large  fupply  fhould  be  afforded  to  guard  agaiuft 
the  action  of  the  gazeous  fluids,  which  are  con- 
itantly  extricated  by  expiration,  and  which  thus 
unfolded,  might  a£l  two  powerfully  on  the  paf- 
fages  through  which  they  are  expelled,  producing 
inflammation  and  other  confequences. 

CCCXXII. 

In  a  former  part,  we  confidered  in  a  general 
way  the  ftructure  of  the  lungs,  but  it  is  only 
when  fully  examining  that  of  the  trachea,  or  the 
paffage  into  them,  that  their  minute  parts  come'pro- 
perly  into  review  ;  the  principal  and  moft  impor- 
tant of  thefe  minute  parts,  as  the  ground  work  of 
their  ftru£ture,  is  the  air  veflels.  The  trachea  is 
compofed  of  membranes,  with  mufcular  fibres  and 
rings  of  cartilage,  which  are  imperfect  behind. 
This  allows  the  food  to  defcend  in  the  xfophagus  ; 
and  the  circle  not  being  complete,  the  trachea  in 
the  refpiration  and  formation  of  the  voice,  alters 
its  length  and  diftenfion  more  readily. 

CCCXXUI. 

When  we  follow  the  trachea  to  its  divifion 
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into  branches,  a  fimilar  ftru£ture  takes  place  a 
great  way  through  the  fubftance  of  the  lungs  ; 
but  as  now  there  is  no  reafon  why  the  defect 
fhould  be  only  in  the  pofterior  part,  the  fegment 
makes  perfect  portions  of  a  circle  in  the  whole 
circumference,  till  the  tubes  become  membranous; 
and  thefe  terminate  in  cells  of  a  fimilar  ftrudture, 
fo  far  as  we  may  judge  by  the  eye. 

CCCXXIV. 

Thefe  ultimate  branches  of  the  trachea  can  be 
feen  with  the  naked  eye.  The  minute  cells  are 
found  to  communicate  freely  with  one  another, 
fo  that  if  we  blow  air  into  the  fmall  branches,  a 
much  greater  portion  of  the  lungs  is  inflated,  and 
from  a  finglc  lobule  we  can  fill  the  whole  lobe ; 
fo  every  cell  of  the  lungs  has  not  its  correfponding 
branch,  but  they  are  more  numerous,  and  the 
cells  are  fo  extremely  minute,  that  upon  entering 
into  a  calculation  we  are  furpvifed  with  the  vaft 
extent  of  furface  ;  and  the  pulmonary  artery  has  a 
very  minute  divifion,  every  where  giving  redrefs  to 
the  fides  of  the  cells.- 

ccexxv. 

The  air  within  the  cells  is  confined  by  a  mem- 
brane proper  to  the  lungs,  and  this  membrane  is 
more  extenfive  than  merely  from  viewing  the 
lungs  we  would  conceive;  for  the  divifion  into 
lobules  goes  to  a  great  depth,  and  thefe  divifiows 
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of  the  lungs  into  lobules,  allow  them  to  accom- 
modate themfelves  to  the  fize  of  the  thorax,  every 
part  to  be  expanded  in  the  moll  equable  manner. 
That  their  play  upon  each  other  may  be  the  eafier, 
and  they  may  the  more  readily  retract,  a  cellular 
membrane  enters  between  the  lobules ;  and  the 
whole  is  covered  over  with  the  pleura,  without 
any  communication.  It  has  been  fuppofed  that 
the  cells  communicate  with  the  common  cellular 
membrane,  the  confequence  of  which  mult  be  the 
diffufion  of  the  air  in  the  interlobular  cellular 
membrane,  and  from  that  over  the  whole  body  j 
hence  we  mould  be  expofed  to  emphyfema  and  to 
analarca  in  the  lungs,  the  water  making  its  way 
into  their  cavity.  When  the  lungs  are  tak^n  out 
found,  we  can  indeed,  upon  blowing  in  air, 
make  it  go  into  the  interlobular  cellular  mem- 
brane, and  we  are  apt  to  imagine  that  when  we 
do  this  with  the  force  of  our  breath,  the  fame  vio- 
lence is  done  to  our  own  lungs  ;  but  our  lungs  are 
prevented  from  over  diftenfion  by  the  containing 
parts  of  the  thorax,  fo  that  we  can  burfl  lungs 
that  in  life  were  (Ironger  than  our  own  ;  and 
before  opening  the  thorax,  we  are  often  not 
able  to  make  injections  pafs  into  the  cellular 
membrane.  Thus  we  may  compare  this  membrane 
proper  to  the  lungs,  to  the  pia  mater  of  the  brain, 
whilil  the  pleura  is  reprefented  by  the  tunica 
arachnoides.    It  chiefly  allows  the  lungs  to  play 
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upon  the  ribs  without  being  injured,  fo  the  ribs 
are  lined  with  the  continuation  of  the  fame  mem- 
brane. 

CCCXXVI. 

Practical  authors  treat  the  cells  of  the  lungs  as 
poffeffed  of  a  truly  contractile  power,  and  they 
fuppofe  that  the  appearance  of  fuffocation  depends 
upon  the  contraction  of  the  cells  of  the  lungs. 
That  the  veffels  entering  into  the  compofition  of 
the  lungs  may  be  fpafmodically  affected,  is  to  be 
admitted;  but  there  is  no  reafon  to  fuppofe  that 
the  cellular  texture  is  truly  mufcul.ir  in  its  ap- 
pearance ;  and  in  different  animals,  when  the 
lungs  are  irritated  with  a  very  acrid  liquor,  no 
immediately  fubfequent  contractions  enfuc  ;  and 
in  the  afthma  the  fuffocation  depends  very  much 
upon  the  affection  of  the  glottis,  the  various  affec- 
tions of  which  are  more  frequently  aferibed  to  the 
lungs  than  they  ought ;  alfo  whilft  we  admit  the 
affection  of  the  veffels  of  the  lungs,  we  muff 
regard  the  change  produced  on  the  glottis,  which 
can  be  conftricted  on  the  molt  accurate  manner. 

CCCXXVII. 
With  regard  to  the  circulation  of  the  blood  in 
the  lungs,  the  fame  quantity  of  blood  paffes 
through  the  lungs  in  the  fame  time  as  through 
the  reft  of  the  body ;  and  the  quantity  and  velo- 
city are  nearly  the  fame  in  the  pulmonary  artery 

as  in  the  aorta.    The  force,  however,  is  very  dif- 
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ferent  from  the  difference  of  thicknefs  hi  the  two 
ventricles.    In  the  aorta,  the  force  is 'three  times 
greater  than  in  the  pulmonary  artery  ;  but  when 
we  confitler  the  divifions  made  by  the  pulmonary 
artery  in  the  lungs,  they  are  by  no  means  fo  ex- 
t-enfive  as  the  divifions  made  by  the  aorta,  and, 
therefore,  though  the  force  of  the  blood  is  greater 
in  the  trunk  of  the  aorta  than  in  the  trunk  of 
the  pulmonary  artery,  the  force  in  the  extreme 
branches  of  the  pulmonary  artery  is  greater  than 
the  force  in  the  extreme  branches  of  the  aorta  ; 
and  on  that  circumftance  depends  an  observation, 
that  a  wound  in  the  lungs  bletcis  more  violently 
than  a  wound  of  mod  of  the  bowels  belonging  to 
the  aortic  fyftcm.    Comparing  the  force  of  the 
two  ventricles,  the  thickiuls  of  the  left  ventricle 
is  three  times  that  of  the  right;  but  the  number 
of  vcfiels  of  the  aorta  is  fifteen  times  greater,  for 
the  Jungs  do  not  make  above  the  thirtieth  part 
of  the  weight  of  the  body.    Now,  making  an 
allowance  for  the  earth  of  the  bones,  the  fat  ami 
extravafated  liquors,  and  allowing  that  the  lungs 
are  more  purely  vafcular,  the  blood  is  {till  fpent. 
upon  a  field  that  weighs  fifteen  times  as  much  j 
and,  where  the  vefiels  are  numerous  in  proportion 
to  the  weight,  the  number  in  equal  portions  is 
greater;  for,  upon  injecting  fluids,  they  pafs  more 
readily  from  the  pulmonary  artery  into  the  vein 
than  in  other  places  of  the  body. 
vol.  n.  i 
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CCCXXVIII. 
It  is  generally  fuppofed  that  the  veins  are  not 
in  fuch  proportion  to  the  arteries  in  the  lungs  as 
clfewhere,  but  there  is  no  fuch  difference  as  is 
generally  fuppofed.  In  the  aortic  fyftem  many 
veins  run  under  the  mufcles,  and  hence  there  are 
two  fets,  and  the  cava  is  larger  in  proportion  than 
the  pulmonary  veins.  There  is,  likewife,  an  in- 
equality in  the  fize  of  the  two  fides  of  the  heart ; 
the  right  one  is  originally  larger  than  the  left,  and, 
perhaps,  the  difference  increafes  with  ufe  or  years, 
becaufe  of  the  unequal  flop  in  refpiration,  the' 
blood  palling  with  more  difficulty  through  the 
lungs  in  the  ftate  of  expiration  than  in  infpiratiou 
when  the  veffels  are  drawn  more  out  into  flraight 
lines,  and  :he  preflure  of  the  air  within  the  lungs 
is  taken  off,  fov  the  air  does  not  not  fo  readily 
enter  by  the  narrow  paffage  of  the  glottis  as  to 
make  the  fame  preffure  in  infpiration  as  takes 
place  in  expiration.  When  the  fides  of  the  thorax 
are  drawn  in,  from  the  pafiage  of  the  air  being 
difficult  through  the  glottis,  the  pulmonary  veffels 
come  to  be  comprefi^d. 

CCCXXIX. 

There  is  a  minute  divifion  of  the  blood  veffels 
upon  the  cells  of  the  lungs,  which  appear  every 
where  red  upon  the  veffels  being  injected,  but 
there  is  no  appearance,  except  of  glands,  for 
mucus,  and  yet  a  feparation  is  made  from  the 
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extremities  of  the  pulmonary  veflels  of  a  matter 
tiiat  is  pernicious  to  animals,  as  already  explained. 

cccxxx. 

Befides  the  pulmonary  veflels,  there  arc  other 
fmall  but  conflant  arteries  derived  from  the  aorta, 
the  bronchial  ones,  the  number  varying  in  different 
fubjecls,  and  they  make  a  very  intimate  divifion. 
through  the  fubftance  of  the  lungs.  At  firft  we 
might  imagine  that  they  are  accidental  lufusmtura, 
from  the  aorta  fcattering  itfelf  on  all  fides,  but  we 
cannot  doubt  that  material  purpofes  are  ferved  by 
thefe  veflels,  though  it  is  difficult  to  fay  what 
thefe  may  be.  In  like  manner,  the  coronary  arte- 
ries of  the  heart  are  derived  from  the  aorta  only  \ 
and,  tracing  thefe  back,  the  veins  terminate  on  the 
right  fide,  though  we  mould  have  imagined  that 
they  would  have  more  readily  gone  into  the  left 
auricle  with  the  pulmonary  ones:  and,  in  the  liver, 
though  we  find  a  great  quantity  of  blood  furniflied 
by  veins,  and  forming  the  vena  porta,  we  (hall 
find  a  branch  conitantly  from  the  aorta :  fo  that  it 
would  appear  that  there  are  purpofes  necefTary  to 
be  done  in  the  various  organs,  which  the  whole 
mafs  of  blood,  or  veflels  carrying  it  through  thefe 
organs,  are  not  fitted  to  execute,  or  that  a  greater 
change  is  produced  by  a  fmgle  circulation  than  at 
firft  fight  we  are  aware  of. 
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cccxxxi. 

it  is  generally  fuppofed  that  the  bronchial  vef- 
fels  ferve  for  the  nourifhment  ,of  the  lungs;  but, 
though  the  nutrition  depends  upon  the  blood  vef- 
fels,  it  cannot,  be  with  certainty  affirmed  that  this 
•is  the  purpofe  they  ferve,  nor  ftill  lefs  .that  it  is 
the. Cole  purpof;.  It  can^only  be  faid  that,  by  a 
lingle  circulation  a  confiderable  change  is  made  ; 
and  that,  by  a  paffage  of  the  blood  through  the 
lungs,  .a  fomething  wanting  is  reflored 'to  it,  and 
jet  we  fhnll  find  that  ali  that  is  received  by  the 
abforbent  veiTels  of  the  lungs,  naflep  into  the  right 
.fide  oF  the  heart,  -and  is  furnrthed  to  the  pulmo- 
narv  artery. 

CCCXXXII. 
Following  the  bronchial  arteries  with  care,  they 
communicate  with  the  pulmonary  ones,  and  thefe 
anaitoinofes  are  fometimes  found  of  confiderable 
iize. 

CCCXXXIII. 
A  number  of  minute  glands  are  obferved  on  the 
hack  of  the  trachea,  that  make  circles  in  the  rings 
of  the  tnchea,  and  which  evidently  pour  out 
mucus,  a  Hefd  glands  can  be  traced  in  the  larger 
branches  of  the  trachea,  and  what  is  feen  there 
may  be  applied  to  the  moll  minute  branches,  as 
they  mult  have  a  very  exttnfive  diflribution  here 
as  in  other  phces,  wherever  the  air  has  accefs, 
or  acrid  liquors  are  applied,  which  require  the 
"CeDaration  of  a  mucous- or  febaceous  matter. 
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CCCXXXIV. 
There  is  another  fet  of  glands,  the  ufe  of  which 
it  may  be  more  difficult  ro  determine,  the  glands 
named  bronchial.  Some  authors  are  difpofed  5o 
arrange  thefe  with  the  lymphatic  glands  j  but, 
when  fpeaking  of  the  fecretions  in  the  trachea 
arteria,  they  are  mentioned  as  performing  a  fe- 
cretion.  At  firft  fight,  there  is  a  degree  of 
improbability  in'  the  opinion,  and  they  were  led 
into  it  from  this  circumftance,  that  thefe  glands 
from  the  divifion  of  the  trachea  are  of  a  dark 
colour,  and  we  throw  out  from  the  trachea  dark 
blue  coloured  matter  after  twenty  years  of  age ; 
hence  it  is  inferred  that  there  mud  be  a  com- 
munication between  the  bronchial  glands  and  the 
cavity  of  the  trachea.  But  the  whole  matter  is 
to  be  explained  very  differently  :  all  the  matter 
abforbed  from  the  lungs  paff.-s  to  the  right  fide  of 
the  heart  j  fo  the  changes  made  upon  the  blood  in 
this  lcffer  circulation,  do  not  depend  upon  a  dif- 
ference of  mixture  or  parts. 

CCCXXXV. 
With  regard  to  the  colour  of  the  matter  in  the. 
Bronchial  glands,  in  a  young  fubjecf,  nothing  is 
obferved  of  the  black  matter.  In  an  adult,  the 
colour  of  the  lungs  gradually  changes  from  a 
brown  to  a  black  colour,  and  the  fame  veflels 
which,  by  feparating  a  certain  fubftance,  give 
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that  black  colour  to  the  folid  part  of  the  lungs, 
by  making  a  nmilar  fccretion  into  the  cavity 
of  the  trachea,  may  give  the  fame  colour  to  the 
mucus.  Thus  the  extremities  of  the  pulmonary 
artery  difcbarge,  by  the  exhalant  terminations,  the 
black  colour;  and  the  bronchial  glands  giving  paf- 
fage  to  the  abforbent  vefiels,  receive  the  black 
tinge  from  the  lungs.  The  trachea  receives  the 
colour  firft,  and  communicates  it  to  the  bronchial 
glands;  and,  as  all  the  folid  parts  of  our  body 
are  conltantly  undergoing  a  change,  the  folid  mafs 
of  the  lungs  themfelves  will  be  in  courfe  gradually 
re-affumed  by  thefe  abforbent  vefiels,  fo  the  colour 
will  alfo  be  communicated  in  that  way,  and  the 
colour  of  the  lungs  of  thefe  glands  always  corref- 
ponds.  From  this",  the  bronchial  glands  fcrve  a 
fingle  purpofe,  that  of  abforption,  and  receive 
their  colour  from  the  lungs. 

CCCXXXVI. 
Having  fully  traced  the  circulation  of  the  caro- 
tid, or  firft  fuperior  aortic  branch,  through  the 
different  organs  it  pervades,  we  next  purfue  the 
courfe  of  the  fecond,  or  the  fubclavian.  It  con- 
fids  of  two  branches,  the  left  fubclavian,  and  the 
Tight  one.  The  former  emerges  from  the  aorta 
at  its  turn  towards  the  fpine,  patting  out  of  the 
cheft  obliquely,  and  receiving  its  circulation  in  an 
unfavorable  direction.  The  right  fubclavian  takes 
us  origin  from  a  common  branch  between  it  and 
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the  cr.rotid,  rifing  on  the  top  of  the  aortic  arch, 
aud  receiving  the  blood  in  a  direct  current. 

CCCXXXVII. 
As  the  fubclavians  pafs  along  in  their  progrefs, 
their  name  becomes  changed.  Within  the  bread: 
they  preferve  their  appellation,  in  the  arm  pit 
they  are  termed  axillary,  down  the  arm  brachial^ 
when  dividing  at  the  bend  of  the  elbow,  radial 
and  ulnar,  and  in  the  head  they  are  loft  in  a 
variety  of  vafcular  divihons. 

CCCXXXVIII. 
In  its  firft  divifion,  or  real  fubclavian  courfe,  it 
is  protected  by  the  bone  of  that  name.  It  is  here 
of  great  fize,  and  runs  dire£tly  acrofs  at  the  root 
of  the  neck,  and  it  fends  off  a  variety  of  branches 
both  upwards  and  downwards. 

CCCXXXIX, 
The  firft  of  its  branches  pafling  downwards  is 
the  internal  mammary  ;  and,  as  this  artery  fup- 
plies  the  circulation  of  the  breaft,  the  ftru£lure  of 
that  organ  becomes  properly  premifed  ;  and  being 
an  organ  of  more  importance  in  the  female  than 
in  the  male,  the  female  breaft  is  preferred  for 
examination. 

CCCXL. 

Breujls. 

Tiie  female  breads  are  two  glandular  bodies, 
ftuated  on  the  anterior  part  of  the  thorax  fome- 
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what  laterally,  and  ioofeiy  adhering  to  the  pe£tofal 
mufcle  I  a  fituation  w  hich  only  diftinguifb.es  the 
hurnan  female  and  the  ape,  for  in  quadrupeds  they 
are  placed  under  the  abdomen. 

eccxij. 

Though  two  are  almoft  univerfally  the  number 
appropriated  to  women,  id  fome  rare  inftances  a 
viriety  has  been  met  with,  as  two  on  one  of  the 
fides,  and  even  two  on  both  fides. 

CCCXLII. 

The  fize  of  the  breads  is  very  different  in  dif- 
ferent females,  and  in  no  organ  of  the  body  is 
a  difference  of  fize  fo  confpicuous.  Previous  to' 
puberty  they  are  always  fmall;  but  they  evolve, 
and  become  prominent  as  the  menfes  take  place. 
Their  fize  is  gradually  increafed  by  geftation,  and 
comes  to  its  ultimate  magnitude  after  delivery. 
As  child  bearing  departs  from  the  age  of  45  to  50, 
when  the  menfes  difappear,  their  fize  diminifhesj 
and  they  gradually,  in  the  advance  of  life,  turti 
wiinkled  and  flaccid. 

CCCXLTII. 

The  chief  magnitude  of  the  breaft,  in  its  ordi- 
nary flate,  is  formed  by  a  quantity  of  fat,  which 
defends  the  glandular  part  j  but  does  not,  as  it  is 
alleged,  pafs  into  or  communicate  with  the  lacti- 
ferous tabes,  or  has  a  connection  sv'uh  the  for~ 
raution  of  the  n.ilk. 
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CCCXLIV. 

The  glandular,  or  fecretive  part  of  the  breaft.» 
is  of  the  conglomerate  kind,  of  a  whitiih  firm 
texture,  and  irregular  in  its  fubitance.  It  is  com- 
pound of  a  number  of  1'mall  follicular  ma  ties  fe* 
parated  by  fat,  and  thefe  undergo  moll  minute 
fubdivifions. 

CCCXLV.. 
Nippn',  or  Papilla.  ■ 
In  the  centre  of  the  brealt  is  the  nipple  c* 
papilla,  red  in  its  colour,  and  cylindrical  in  its 
form,  of  various  fizes  in  different  females,  and. 
increafed  by  the  fame  circumflances  which  in- 
creafe  the  fize  of  the  breaft,  being  particulaily 
liable  to  be  diftended  by  titillation  and  paflions 
of  niind.    It  is  formed  of  tough  ligamentous  fub- 
fiance,  or  a  condenfed  cellular  ftruclure,  which 
inclofes  the  lactiferous  tubes,  is  ealily  drawn  out 
or-  diftended,    and  from  its   elaflicity  collap.fes 
readily  again  when  the  diltending,  caufe  is  re- 
moved.   Upon  its  poinr,  or  apex,  are  placed  the 
lactiferous  orifices,  which  correfpond  in  number- 
to  that  of  the  tubes,  being  from  14  to  20. 

CCCXLVI. 

Around  the  nipple  is  a  confpicuous  circle  or 
difk,  named  the  areola,  varying  in  colour  from  1 
the  reft  of  the  fkin,  and  deri-ving  this  appearance 
from  a  number  of  febaceous  glands  which  pour 
out  a  quantity  of  febaceous  matter  to  prevent  the 
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fkin  from  being  excoriated.  The  colour  of  this 
difk  varies  at  different  periods  of  life,  and  under 
various  circumftances.  Thus  it  is  florid  in  girls, 
pale  brown  in  women  more  advanced,  and  it 
becomes  livid  and  dull  with  age.  Thus,  alfo,  it 
becomes  darker  in  pregnancy  than  at  any  other 
time. 

cccxlvit. 

The  circulation,  then,  of  this  organ  is  fupplied 
by  the  mammary  arteries,  external  and  internal. 
The  former  are  fent  off  from  the  fubclavian,  as 
already  noticed,  the  latter  from  the  fame  artery 
in  its  further  progrefs,  when  it  receives  the  ap- 
pellation of  axillary,  and  the  different  divifions  of 
thefe  arteries  enter  the  breaft  at  different  places. 
Thefe  are  alfo  accompanied  by  correfponding  veins 
which  receive  the  fame  name. 

CCCXLVIII. 

From  the  extremities  of  the  arterkl  circula- 
tion of  the  breaft,  arife  the  lactiferous  tubes, 
which  are  extremely  numerous,  and  gradually 
unite  into  trunks,  running  in  a  radiated  manner 
round  the  circle  of  the  nipple.  They  form  the 
refervoir  of  the  milk,  and  are  accordingly  con- 
iiderably  increafed  in  fize  in  the  time  of  fuckling. 

CCCXLIX. 

At  the  root  of  the  nipple  the  number  of  lacti- 
ferous tubes  becomes  contracted  from  14  to  2o> 
feut  rheir  number  varies  much  in  different  fubjecls> 
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and  they  have  therefore  been  varioufly  reprefented 
by  different  authors. 

CCCL.  J  : 

They  have  been  alfo  fuppofed  to  poflefs  a  circle 
of  communication,  but  this  is  difproved  by  the 
courfe  of  injections.  The  fituation  of  the  tubes 
in  the  nipple  is  peculiar  for  the  purpofe  of  pre- 
venting a  fpontaneous  flow  of  the  milk. 

CCCLI. 

This  peculiarity  confifts  in  their  diftance  from 
each  other,  and  in  the  coiled  up  form  in  which 
they  are  placed.  Thus,  when  drawn  out  and 
extended,  they  become  ftraight,  but  eafily  recover 
their  former  fituation  on  the  extenfion  being  re- 
moved, or  they  become  narrower  and  crooked. 

CCCLII. 

Though  the  fecretion  of  the  breads  is  the  efle£l 
of  conception,  yet  a  fluid  is  frequently  formed 
in  them  in  other  fituations.  Thus,  at  birth,  the 
cutaneous  tubercle  of  the  infant's  bread  contains 
often  a  milky  liquor,  and  continued  fucking  has 
often  brought  to  the  breads  cf  girls  and  old 
women  an  appearance  of  milk,  nor  has  this  fluid, 
been  wanting  in  men  on  the  application  of  the 
fame  means. 

CCCL1II. 

Sucking  is  an  operation  which]  in  fome  ref- 
pects,  refembles  the  principles  of  the  air  pump. 
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But  the  child  does  not  merely  apply  the  lips  round 
the  nipple,  and  then  make  a  void  in  the  mouth, 
but  it  aflifts  the  elongation  of  the  nipple,  and 
ftimulates  it  fo  as  to  caufe  the  filling  of  the  cells, 
or  the  child  takes  hold  of  it  with  the  tongue,  and 
drags  it  mechanically  info  the  mouth,  ufing  the 
tongue  like  the  fucker  of  a  fyringe,  and  the 
Bicmhrane  of  the  lips  of  the  child  is  fwelled  and 
raifed  for  excluding  the  air,  which  has  been  mif- 
taken  for  a  difeafed  ftate  of  thefe  parts,  and  the 
tongue  being  drawn  back  for  making  a  void,  the 
pre  flu  re  of  the  air  upon  the  breaft  pufhes  the  milk 
where  there  is  the  leaft  refinance.  But,  by  an  in- 
ftin£l  of  nature,  the  child  adds  fomewhat,  for  it 
applies  the  hand  to  the  nurfe's  breaft,  and  even, 
at  the  Fame  time,  ufes  the  feet  to  prefs  agatntt  the 
fide,  that  they  may  act  with  greater  force. 

CCCLIV. 

Chtmical  Analyfis  of  the  Secretion  of- the  Breafis. 

The  fecretion  of  the  breafis,  or  milk,  is  a  fluid,  white, 
opaque,  inodorous,  and  fweet.  It  is  of  an  oily  and 
aqueous  confidence,  a  drop  falling  on  the  nail  fliould 
flow  flowly  down. 

This  fecretion  begins  in  the  laft  months  of  preg- 
nancy, and  appears  on  the  fecond  or  third  day  after 
delivery  by  a  fullnefs  and  diftenfion  of  the  organ.  It 
is  fii ft  feparated  of  a  fomewhat  ferous  nature,  termed 
the  coluftrum,  but  foon  acquires  its  proper  quality^ 

This  fecretion  continues  fo  long  as  the  child  con- 
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tinues  to  fuck,  even  for  years,  and  is  only  interrupted 
by  a  frefh  pregnancy. 

The  quantity  fecreted  in  a  given  time,  is  various  in 
difterent  women,  and  depends  much  on  the  quantity  -of 
nourishment  and  other  circumftanccs>  but  not  more 
than  z  lbs.  of  milk  haue  been  confidered  as  arifing  from 
5  or  6  lbs.  of  meat. 

This  fecretion  is  found  naturally  to  feparate  into 
three  parts,  an  oily,  coagulable,  and  watery  part,  and 
this  feparation  takes  piace  fooner  in  an  incrcafed  tempe- 
rature than  otherwife  ;  and  it  is  alio  promoted  by  faits 
and  particular  coagulable  plants.  * 

The  conftituent  principles  of  the  milk  are  ; 

1.  An  aroma,. or  odorous  principle,  which  flics  off 
when  frefh  drawn. 

2.  W.iter,  which  conftitutes  its  greater  part ;  for, 
from  lib.  [l  oz.  of  water  are  procured. 

3.  Oil,  or  cream,  which  fwims  on  its  furface  after 
ftanding. 

4.  Cheefe,  or  coagulum,  which  feparates  from  the 
ether  parts,  and  falls  to  the  bottom. 

5.  Sugar,  procured  by  evaporation  of  the  fcrum. 

6.  Various  neutral  falts,  as  tactrite  of  potafli,  phof- 
phate  of  lime,  &c. 

Thefe  conitituent  principles,  thus  united,  we  next 
examine,  as  they  exiit  in  its  particular  parts. 

Thus,  its  cream,  which  refembles  the  vegetable  fixed 
oil:-.,  confifts  of  carbon,  hydrogen,  and  febacic  acid. 

Its  cheefe,  or  coagulum,  which  is  of  the  fame  nature 
as  the  animal  gluten,  is  formed  of  carbon,  azote,, and 
phofphate  of  lime. 
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Its  ferum  is  a  compofition  of  its  water,  aroma,  and 
fugar,  with  the  neutral  falts  formerly  noticed.  Hence 
this  part  forms  the  medium,  uniting  by  means  of  its 
fugar  the  cheefy  and  oily  part  with  the  pu:ely  aqueous. 

The  fugar  itfelf  is  the  bafis  of  the  faccho  lactic  acid, 
and  forms  alfo  the  acid  of  fugar;  both  which  are  pro- 
curable by  a  particular  treatment. 

The  milk,  like  the  other  fecretions,  is  much  varied 
in  its  nature  from  a  variety  of  circumftances  ;  as, 

1.  From  particular  food.  Thus  a  vegeto-animal 
diet  unites  its  parts  more  completely  than  any  other, 
and  it  is  not  fo  liable  to  afcency  as  from  vegetable  diet 
alone. 

2.  From  time  of  digeftion.  For  the  milk  is  beft  at 
a  due  period,  or  ^  or  5  hours  after  eating,  when  digef- 
tion  is  completed. 

3.  From  period  after  delivery.  For  it  is  at  firfl  too 
ferous,  and  gradually  acquires  more  of  the  coagulable 
principle  as  the  period  of  fuckling  advances.  Hence 
old  milk  is  improper  for  a  young  child. 

4.  From  peculiar  fubftances  or  medicines.  Thus 
milk  becomes  impregnated  with  the  odor  of  garlic,  and 
medicines  given  to  the  nurfe,  by  their  change  on  the 
milk  affefl  the  child. 

5.  From  paffions  of  mind.  Thus  affections  of  the 
rervous  fyftem  produce  often  fuch  an  alteration  in  the 
fecretion,  as  mod  fenfibly  to  affect  the  health  of  the 
child. 

Anatomical  Preparation  of  the  Breaji. 
To  prepare  the  breaft.  requires  much  time  and  pa- 
tience.   A  milk  breaft  fhould  be  preferred  \  and  the 
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firft  ftvp  is  to  remove  it  carefully  from  the  body  with- 
out wounding  any  of  its  parts.  The  nipple  being 
next  examined,  a  briftle  is  to  be  inferted  into  each  of 
the  excretory  duds,  and  into  one  of  them  the  pipe  is 
to  be  afterwards  introduced,  fo  as  to  diftend  them  with 
quickfilver.  When  completely  filled,  the  orifice  is  to 
be  fecured  by  replacing  the  briftle,  and  in  this  way 
each  tube  is  to  be  filled  by  withdrawing  the  briftle  $ 
and  after  injecting  it  again,  replacing  it.  When, 
finilhed,  the  orifices  of  all  the  ducts  are  to  be  fecured 
by  a  ligature,  embracing  the  whole  nipple  when  the 
briftles  are  entirely  withdrawn.  If  any  tube  has  given 
way,  or  been  wounded,  it  muft  be  next  fecured,  and 
then  all  the  fat  and  other  extraneous  fubftance  is  to  be 
carefully  diiTected  away  ;  after  which,  the  part  is  to  be 
macerated  to  free  it  as  much  as  poffible  from  blood  ; 
guarding  againft  putrefaction  ;  after  which,  it  is  to  be 
expofed  to  a  current  of  air  to  dry  as  foon  as  poflible. 
When  dried,  it  is  next  to  be  preferved  in  fine  oil  of 
turpentine,  which  will  render  it  tranfparent,  and  dif- 
play  the  diftribmion  of  the  lactiferous  tubes. 

CCCLV. 

The  internal  mammary  artery  fent  ofT,  as  for- 
merly noticed,  from  the  fubclavian,  is  about  the 
fize  of  a  crow  quill.  On  each  fide  of  the  chert: 
it  palTes  down  along  the  inner  furface  of  the  fter- 
num,  and  terminates  at  the  enfiform  cartilage  by 
numerous  inofculations  with  the  epigaftric  artery  ; 
and  this  connection  of  the  two  arteries  is  intended 
merely  to  guard  againft  obftru&ions.    Yet  more 
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material  confequences  have  been  fuppofed  to  at- 
tend this  communication,  for  it  has  been  fuppofed 
that  the  flow  of  milk,  after  delivery,  depends 
upon  it.  Immediately  after  delivery  there  is  a 
great  djfcharge  from  the  uterus;  and  in  confe- 
rence of  the  mouths  of  its  veffels  being  fo  freely 
opened,  the  pufh  is  leffened*"  into  all  the  other 
vtfiels,  fo  it  is  feveral  days  before  the  milk  ap- 
pears.' But  as  foon  as,  by  the  contraction  of  the 
uterus  and  the  blood  coagulating  in  the  mouths 
of  the  veffels,  a  fmall  quantity  is  circulated  through 
the  boJy  of  the  uterus,  there  is  an  increafe  of 
the  momentum  of  the  blood  in  the  epigaftric  ar- 
tery to  the  mammary  one,  which  is  fuppofed  to 
occafion  the  flow  of  milk. 

CCCLVI. 

But  this  is  abfolutely  inconfiftent  with  anato- 
mical fails,  and  the  theory  cannot  be  recon- 
ciled with  the  general  laws  of  the  circulation  of 
the  blood  for  if  the  flow  of  the  milk  depended 
upon  the  particular  courfe  of  the  epigaftric  artery, 
and  the  force  of  the  circulation  was  increafed  in 
this,  inftead  of  finding  that  it  only  communicates 
by  fmall  branches  with  the  internal  mammary 
artery,  we  fhould  have  found  it  to  terminate  im- 
mediately upon  the  mamma :  it  is  inconfiftent 
with  the  laws  of  the  circulation  to  fuppofe  it. 
For  are  we  to  imagine  that  the  blood  runs  from 
the  fmalleft  branches  of  the  artery  into  its  trunki 
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Tins  never  happens,  unlefs  when  the  mammary 
artery  is  taken  up  with  a  ligature.  And  this  is 
one  ufe  of  the  joining,  that  in  cafe  of  an  obftruc- 
tion  of  the  mammary  artery,  there  may  be  a 
fupply.  But,  in  the  ordinary  courfe  of  the  circu- 
lation, it  is  abfurd  to  fuppofe  that  any  blood 
enters  the  breaft  this  way.  The  only  effeft  is, 
admitting  that  lefs  paries  through  the  uterus,  and 
that  more  enters  the  epigaftric  artery,  the  blood 
will  not  pnfs  downwards  by  the  fmall  branches  of 
the  mammary  artery,  as  before.  But  it  is  to  be 
doubted,  if  the  communication  can  have  fuch  an 
effe£t,  for,  before  delivery,  the  uterus  prefling 
ftrongly  upon  the  defcending  aorta,  and  upon  the 
containing  parts  of  the  abdomen,  would  make  a 
greater  refiftance  to  the  defcent  of  the  blood  by 
the  branches  of  the  mammary  artery  than  the  in- 
creafed  momentum  of  the  blood  in  the  epigaftric 
can  do,  fo  that  the  force  of  the  circulation  in  the 
internal  mammary  artery  is  the  fame  before  de- 
livery as  after.  This  matter  may  be  even  brought 
to  the  decifion  of  an  experiment ;  for,  if  we  were 
to  cut  through  the  recTus  mufcle,  and  divide  all 
the  communicating  branches,  we  would  ftill  find 
the  flow  to  the  brealt  take  place  in  the  ufual 
manner. 

CCCLVIF. 

We  mud  have  recourfe,  therefore,  to  an  ex<- 
planation  that  depends-  upon  very  different  priw- 
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ciples.  Whatever  idea  we  entertain  of  the  caufe 
of  the  menilrual  flux,  whether  it  depends  upon  a 
general  or  partial  plethora,  at  delivery  the  confti- 
tution  has  been  in  the  habit  of  preparing  blood 
both  for  the  mother  and  child  j  and  that  habit 
continues  to  remain  for  a  certain  length  of  time. 
For  the  flrft  days,  indeed,  after  delivery,  there  is 
a  general  debility  from  the  opennefs  of  the  veflels 
of  the  uterus,  and  the  great  difcharge  of  blood ; 
but  when  it  is  (lopped  by  the  blood  coagulating 
in  their  orifices,  and  by  the  uterus  greatly  con- 
trailed,  as  the  veflels  of  the  body  have  accom- 
modated themfelves  to  the  quantity  of  liquors  they 
contain,  and  as  every  woman  with  child  has  the 
veflels  immediately  diftended,  there  is  dill  remain- 
ing a  confiderable  degree  of  fulnefsj  fo  that  unlefs 
10 me  outlet  is  given  by  the  breafl,  by  fucking, 
nature  feeks  an  outlet  fome  other  way  j  the  wo- 
man fweats  very  profufely,  or  is  in  danger  of 
falling  into  fome  difeafe,  as  a  fever.  Hence  there 
is  the  neceffity  of  the  feparation  of  the  milk. 

CCCLVIII. 

Befides,  nature  nouriflies  the  child,  before  de- 
livery and  after  it,  nearly  in  the  fame  manner, 
and  by  liquors  nearly  of  the  fame  nature  j  but 
there  is  a  fecretion  in  the  uterus  refembling  that 
made  in  the  breafl:.  And  wherever  the  nourifh- 
ing  veflels  are  colle&ed  into  glandular  mafles,  as 
in  cows  and  fheep,  we  find  in  thefe  a  liquor  in 
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colour  and  Ufte  refembling  the  milk.  In  the 
human  body  the  velfels  are  not  fo  collected  j  but 
by  their  divifion  upon  the  ovum  a  fimilar  fecre- 
tion  is  made.  And  when  that  fecretion  comes  to 
be  interrupted,  and  the  vefiels  recover  their  tone, 
then  the  flow  is  towards  the  breafts,  juft  as  when 
the  perfpiration  is  (lopped  there  is  a  flow  towards 
the  kidneys,  the  organ  that  refembles  that  the 
neareft.  And  if  the  child  is  applied,  by  the 
.  fucking  the  flow  is  better  determined,  and  that 
independent  of  other  caufes :  this  in  animals  that 
formerly  had  young  will  even  bring  again  the 
milk.  We  conclude,  therefore,  that  as  the  veflels 
of  the  mother  had  been  in  the  habit  of  preparing 
more  nourifhment  than  was  necefTary  for  herfelf 
during  the  nine  months  of  pregnancy,  that  this 
constitution  for  a  certain  time  remains  ;  and  as  the 
fecretion  made  in  the  uterus  refembles  that  made 
in  the  mammce,  when  there  is  an  interruption  of 
the  one  fecretion,  there  is  an  increafed  fecretion 
in  the  other  glandular  organ. 

CCCLIX. 

While  the  internal  mammary  artery  inofculates, 
as  we  have  feen,  with  the  epigaftric,  the  external 
one  does  the  fame  with  the  lumbar  arteries.  In 
its  progrefs,  as  it  paiTes  down  along  the  cheft,  it 
gives  off  feveral  branches.  One  of  the  chief  of 
thefe  is  the  upper  artery  of  the  diaphragm,  and 
its  lower  artery  is  the  firft  branch  of  the  aorta 
within  the  abdomen.    The  mammary  branch  ac- 


«txxxviii  DEMONSTRATION 


companies  the  phrenic  nerve  in  its  courfe,  and  is 
{spread  out  along  with  it  on  the  diaphragm.  Ifi 
its  progrefs  it  diftributes  fmall  twigs  to  almoft  arl 
the  parts  within  the  chtft.  Befides  this,  the 
mammary  artery  gives  two  branches  to  the  peri- 
cardium, the  one  the  upper,  and  the  other  the 
phrenico  pericardiac  artery.  It  diftributes  likewife 
many  fmall  branches  to  the  mediaftinum,  and  fends 
others  to  the  interfaces  of  the  ribs. 

CCCLX.  •  *• 
A  fecond  divifion  of  the  fubclavian  is  the  thy- 
roid artery,  which  buds  out  from  its  root,  where 
it  is  named  the  great  axillary,  in  the  form,  of  a 
fhort  tl  ick  ftump,  and  divides  into  four  Sender 
branches,  which  are  didributed  to  the  thyroid 
gland,  trachta,  and  adjacent  parts. 

CCCLXI. 

The  vertebral  artery  makes  its  third  great  divi- 
fion, which  plunges  into  the  vertebral  hole,  and 
contributes  to  the  circulation  of  the  head  in  the 
manner  already  noticed.  It  is  fucceeded  by  two 
other  branches,  the  deep  and  fuperficial  cervicals, 
which  are  fpent  mofily  on  the  neck. 

eccLxih 

Thus,  in  enumerating  the  divifions  of  the  fubcla- 
vian, the  origin  and  progrefs  of  the  mammary  and 
diaphragmatic  arteries  are  clear  and  diflincl.  The 
vertebral  artery  goes  to  the  brain,  and  the  cervical 
ones  to  the  mufcles  of  the  neck,  while  the  thyroid 
arteries  fupply  the  fame  place  a§  well  as  the  gland 
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CCCLXIII. 

After  thvfe  branches  follow  the  fupcrlor  inter- 
coftal,  which  fupplies  the  two  firft  ribs,  being 
about  the  fize  of  a  crow  quill.  In  its  courfe  it 
runs  downwards  and  backwards,  and  lodges  itfdf 
in  the  hollow  where  the  fpine  and  firft  rib  arc 
joined.  It  gives  off  a  number  of  fmall  branches, 
one  part  of  which  rifes  to  the  neck,  and  another 
is  fent  downwards.  The  fupra  fcapulary  is  men- 
tioned by  fome  authors  as  an  important  branch, 
and  often  running  off  from  the  thyroid  divifion. 

CCCLXIV. 

As  the  iubclavian  artery  enters  the  arm  pit,  it 
Is  termed  axillary,  and  from  this  place  its  diftri- 
bution  to  the  fuperior  extremity  proceeds.    In  the 
hollow  of  the  axilla  it  lies  f.ife,  protected  by  the 
pectoral  mufcle  before,  and  the  latiffimus  tlorli 
behind,    and  furrounded  with   fat  and  glands. 
From  this  part  it  gives  off  the  thoracic  arteries 
to  the  cheft,  and  the  fcapulary  arteries  to  the 
fhoulder.    Proceeding  in  its  courfe,  the  axillary 
becomes  foon  changed  to  the  brachial  artery,  and 
this  divifion  is  marked  by  the  tendon  of  the  gTeat 
pectoral  mufcle.    This  appellation  it  receives  till 
it  divides  at  the  bend  of  the  arm  into  the  radial 
and  ulnar  branches.    It  runs  clofe  along  the  05 
humeri  on  its  inner  fide,  where  the  bone  is  almoft 
naked,  and  keeps  exactly  the  interior  furface  oi 
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the  arm  bone,  giving  off  frequent  branches  in  its 
courfe,  three  of  which  only  deferve  notice,  the 
two  arteries  named  profunda,  and  the  great  anaf- 
tomofing  branch. 

CCCLXV. 

But  the  brachial  artery  thus  defcribed  does  not 
immediately  divide,  even  after  it  has  pad  the 
bend  of  the  arm,  but  defcends  deep  into  the  flefh 
of  the  forearm,  and  there  its  diyifion  takes  place 
into  three  great  branches,  the  radial,  ulnar,  and 
interoffeous  arteries. 

CCCLXVI. 

The  ulnar  artery  perforates  the  thickeft  flefli  of 
the  forearm,  pervades  the  ulnar  edge  of  the  arm, 
appears  fuperficial  3  or  4  inches  above  the  wrift, 
and  goes  down  to  the  root  of  the  little  finger. 

CCCLXVII. 
The  radial  artery  pafies  in  the  manner  of  a 

branch  from  the  ulnar,  running  to  one  fide.    It  is 

more  fuperficial  on  the  forearm  than  the  ulnar, 

and  it  turns  backwards  over  the  wrift,  or  root  of 

the  thumb. 

CCCLXVIII. 
The  interoffeous  is  an  ulnar  branch  :  where  this 
artery  lies  deepeft,  it  runs  along  the  interoffeous, 
and  fcarcely  paffes  the  wrift. 

CCCLXIX. 

Each  of  thefe  arteries  poffeffes  a  particular 
branch,  termed  recurrent,  correfponding  to  the 
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anaftomofing  arteries  elfewhere  ;  which,  fo  fooa 
as  it  has  cleared  the  principal  branch,  returns 
backwards  to  fupply  the  joint. 

CCCLXX. 

The  radial  artery  at  the  wrift  turns  round  it 
over  the  head  of  the  radius,  and  under  the  ten- 
dons of  the  thumb ;  and,  before  parting,  it  fup- 
plies  the  branch  to  the  palm.  "When  pafl,  it 
fends  off  the  artery  of  the  back  of  the  hand. 
Branches  are  then  fent  to  the  back  of  the  thumb, 
and  in  its  progrefs  at  the  cleft  betwixt  the  thumb 
and  forefinger,  it  divides  into  three  great  branches, 

one  to  the  inner  fide  of  the  thumb,  another  to 

-•  f  » 

the  forefinger,  and  the  third  into  the  palm  of  the 
hand  ;  forming  on  the  fide  of  the  palm,  next  the 
little  finger,  the  celebrated  inofculation  betwixt 
the  upper  and  lower  arches. 

CCCLXXI. 

The  ulnar  cavity,  as  it  runs  along  the  tendon 
of  the  flexor  carpi,  turns  over  the  wrift:  at  the 
piliform  bone  ;  from  this  it  forms  the  fuperficial 
arch  of  the  palmar  arteries,  and  fupplies  all  the 
fingers,  as  the  radial  does  the  thumb.  It  fends 
alfo  a  dorfal  trunk  round  the  back  of  the  hand  to 
the  little  finger. 

CCCLXXII. 
Such  is  the  general  diftribution  of  the  fub- 
clavian  to  the  trunk  and  fuperior  extremity  j  and 
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wi  confidering  the  origin  of  the  fubcl  avians  from 
the  aorta,  the  right  one  is  more. .directly  oppofed 
to  the  mouth  of  the  ventricle  of  the  heart  coming 
off  from  the  aorta,  where  it  is  about  to  make  the 
turn,  whereas  the  force  of  the  blood  is  broken  by 
tlie  turn  before  the  other  branch  of  the  left  fide 
comes  off.  As  mankind  then,  in  general,  prefer 
the  right  arm,  there  appears  a  connection  with 
(ihis  fa£t,  which  may  be  received  as  caufe  and 
effect.  This  circumftance  is  a  very  curious  one. 
The  more  the  matter  is  confidered,  the  more  is 
it  founded.  For  on  comparing  the  nerves  of 
both  arms,  they  are  of  the  fame  fize,  exactly 
counted  in  the  fame  manner.  The  only  final 
caufe  of  the  preference  is  perfectly  evident,  that 
by  exercifing  one  arm  more  frequently,  we  acquire 
much  more  dexterity.  But  we  muft  find  an 
efficient  caufe,  or  fomewhat  to  determine  us  to 
.life  the  one  originally  in  preference  to  the  other; 
for  the  great  ufe  proceeds  not  from  reafon. 
Children  give  the  fame  preference,  and  we  find 
k  univerfal. 

CCCLXXIII. 
To  this  effect  of  the  diftribution  it  may  be  added, 
that  though  motion  does  not  primarily  depend  upon 
the  blood  veflels,  it  does  fo  in  a  fecondary  degree. 
The  nerves  exert  their  energy  more  powerfully  by 
the  quantity  of  the  blood  difperfed  along  them,  and 
vt-e  have  feen  many  more  veffels  in  the  organ  of 
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fmell  than  we  can  well  find  ufe  for.  Now  this 
trunk  receives  the  blood  with  greater  force  and  in 
greater  quantity,  and  taking  its  rife  in  a  common 
trunk,  the  refiftance  is  much  lefs,  without  at  all 
alleging  that  the  right  fubclavian  is  occafionally 
conitrucbed  larger  than  the  left ;  the  blood  runs 
through  the  common  trunk  with  greater  eafe  than 
through  the  fecond  and  third  brandies,  and  there 
is  lefs  refiftance  made  by  the  fides  of  the  vefiHs. 
And  to  compare  this  with  the  cafe  of  other 
animals,  notwithftanding  the  neceflity  they  are 
under  in  walking  to  ufc  the  two  anterior  ex- 
tremities exactly  in  the  fame  manner,  yet  in  them 
there  is  a  preference:  thus  it  is  a  very  difficult 
matter  to  force  a  horfe  to  walk  with  his  left 
fhoulder  foremofl,  he  naturally  prefers  the  right 
fore  extremity. 

CCCLXXIV. 

In  birJ?,  tli is  preference  would  have  been 
hurtful,  and  would  have  brought  them  to  the' 
ground,  juft  as  the  cutting  the  fmallcfl  bit  of 
one  of  the  wings,  by  the  leffening  the  furface, 
aivl  thereby  the  force  ;  whereas,  when  we  cut 
an  equal  portion  of  both,  the  bird  readily  fup- 
ports  itfelf.  In  birds,  then,  the  aorta  fends  oft* 
two-  brandies,  and  thefe  are  ag.iin  equally  fub- 
divided.  Hence  there  is  great  room  to  fuppofe, 
that  this  diftribution  of  the  arteries  allowing  the 
blood  to  enter  more  perfectly  and  free  to  the 

vol.  n.  k 
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right  arm,  and  perhaps  to  return  more  readily 
from  the  arm,  gives  the  preference;  and  that  it 
is  ftronger,  and  therefore  originally  preferred. 

CCCLXXV. 
When  we  follow  the  fubclavian  a  little  further, 
we  find  fmall  branches  fent  off  to  the  thorax,  upper 
part  of  the  fhoulder,  and  lower  part  of  the  neck  ; 
after  which  the  artery  paffes  under  the  clavicle, 
and  hence  it  is  named  properly,  fubclavian,  palling 
between  the  clavicle  and  right  rib,  and  we  can  at 
this  place  readily  diftinguiih  the  pulfation,  fo 
experiments  may  be  made-,  which  may  be  ufeful, 
in  a  vaiiety  of  cafes,  to  ftop  the  blood  in  the  fub- 
clavian artery  by  a  very  flight  preffure.  If  the 
thumb  is  put  upon  it  above  the  middle  of  the 
clavicle,  and  preiled  downwards  again (t  the  firft 
rib,  the  pulfe  ceafes  immediately,  which  is  fcarcely 
attended  to  by  furgeons.  Now,  if  an  accidental 
wound  in  any  of  the  large  branches  coming  off 
near  to  the  axilla  take  place,  or  in  the  external 
thoracic  arteries,  and  if  the  furgeon  is  not  pro- 
vided with  inftruments  for  taking  hold  of  the 
bleeding  veffels,  or  if  there  is  an  aneurifm  in  the 
axilla  where  there  is  no  poflibility  of  applying  the 
torniquet  in  the  ordinary  way,  or  if  we  are  taking 
off  the  fuperior  extremity  at  the  joining  of  the 
humerus  with  the  fcapula,  by  making  a  preffure 
here  we  may  prevent  the  great  lofs  of  blood. 
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CCCLXXVf. 

Following  the  artery  a  little  farther,  we  find  it 
get  into  the  axilla;  and  here  it  is  prcte&ed  by 
the  pectoral  mufcle  and  latiflimus  dorfi,  ftretched 
acrofs  from  the  trunk  to  the  body  of  the  humerus, 
whereby  the  artery  receives  confiderable  protec- 
tion, and  the  arm  is  much  icfs  wafted  in  perfons 
that  ufe  crutches. 

CCCLXXVII. 
Next,  from  its  fituation  between  the  round 
ball  of  the  humerus  and  ribs,  where  a  luxation 
happens  downwards  and  inwards  towards  the 
axilla,  the  artery  may  happen  to  be  very  much 
comprefied  ;  and  from  this,  independent  of  other 
circumftances,  the  arm  may  lofe  very  confider- 
ably  of  its  ftrength.  From  the  preiTure  of  the 
nerves  here,  a  numbnefs  is  very  often  brought 
on,  and  this  even  continues  fometirr.e  after  the 
bone  is  reduced,  the  nerves  being  injured  from 
the  preflure  it  has  fuffenfdi 

CCCLXXV1IT. 
Lower,  we  find  the  axillary  glands  connected- 
to  the  ancry  by  cellular  hibftance ;  and  where 
thefe  are  enlarged  in  a  dilealed  ftate,  there  mud 
be.  the  lit  mo  n  camion  ufed  in  attempting  to  fcpa- 
rate  them  from  the  artery,  and  the  fuygeoh  u 
under  the  neceflity  of  tearing  them  away  with  :l.e 
fingers,  initead  of  ufing  a  knife, 

k  2 


cxcvi 


DEMONSTRATION 


CCCLXXIX. 
Lower  than  this,  the  artery  runs  parallel  with 
the  os  humeri,  therefore  is  now  named,  humeral 
artery;  and,  in  its  whole  courfe,  is  almoft  fub- 
cutaneous,  or  is  not  covered  by  any  confiderable 
mufcle,  but  by  the  (kin,  cellular  fubftance,  and 
that  condenfed  with  a  thin  aponeurofis  fent  off 
from  the  mufcle,  fo  we  can  diftingoifh  the  ilroke 
of  it,  through  the  whole  way  down  the  humerus, 
and  are  able  to  comprefs  it  in  its  whole  couife 
with  the  tourniquet;  and  the  blood  is  more  eafily 
flopped  here  than  furgeons  generally  apprehend. 
The  tourniquet  need  not  be  drawn  with  great 
force,  a  very  flight  comprcffion  may  be  fufficient. 
And  nature,  in  the  whole  courfe,  has  difpofed  the 
artery  in  the  place  of  the  extremity  that  is  evi- 
dently the  fafeft,  running  down  parallel  to  the 
biceps  at  the  inner  fide  of  the  humerus,  where  it 
is  lead  expofed  to  injury.    At  the  lower  part  of 
this  bone,  an  addition  is  made  from  the  tendon 
of  the  biceps  ;  the  aponeurofis  is  now  very  con- 
fiderably  thicker. 

CCCLXXX. 
After  the  artery  has  run  about  \  of  an  inch  under 
the  bend  of  the  elbow,  it  divides  into  the  ulnar 
and  radial  branches ;  and  following  thefe  into  the 
hand,  we  find  large  communications  of  the  arte- 
ries with  each  other ;  we  find  a  fuperficial  and 
deep  arch }  or,  fuppofe  an  oyal,  or  a  circle,  to  be 
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made  by  the  arteries  around  the  tendons  of  the 
band,  that  circle  into  one  fule  of  the  trunk  of  the 
radial  artery  is  opened  with  a  fmall  branch  of  the 
ulnar;  and  into  the  other  trunk  of  the  ulnar  with 
a  fmall  branch  of  the  radial;  fo  that  the  blood 
may  flow  freely  from  the  radial  artery  acrofs  thefe 
arches  into  the  ulnar,  and  afcend  in  the  ulnar  in 
its  whole  length.  From  this  merely  we  might 
conclude,  that  where  radial  or  ulnar  arteries 
happen  to  be  wounded,  the  furgeon  cannot  Hop 
the  blood  by  gently  comprefTmg  the  artery,  or  by 
fqueezing  the  fides  of  it  together,  but  we  may 
tie  the  wounded  artery  above  and  below  the 
wound,  and  the  circulation  remains  free  through 
the  whole  member. 

CCCLXXXI. 
If  the  middle  of  the  radial  artery  is  wounded, 
all  below  would  be  fupplied  with  the  blood  de- 
fcending  through  the  ulnar,  and  coming  upwards 
from  the  arches  into  the  radial.  From  the  anaf- 
tomofes  we  fee  alfo  the  neceffity  there  will  be, 
where  thefe  are  to  be  flopped  by  ligatures,  of 
making  two  ligatures,  otherwife  the  bleeding  will 
defcend  through  the  other  branches,  and  get  back 
to  the  wound.  Not  but  that  the  bleeding  may  flop  of 
itfelf  by  the  coagulation  of  the  blood  at  the  mouths 
of  the  vefTds ;  by  their  contractions,  and  by  the 
fweliing  of  the  neighbouring  parts,  though  it 
receives  the  direct  impulfe.  of  the  heart,  and  it 
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may  be  flopped  more  readily  by  the  fame  means 
where  the  impulfe  is  more  indirect.    But  if  we 
had  no  fairs  to  fupport  us,  we  could  fcarcely 
venture  to  draw  any  further  conclufion  with  re- 
gard to  the  danger  of  wounds  made  in  the  trunk 
of  the  humeral  artery.    Merely  reafoning  upon 
it,   we  would  fuppofe,  that  if   the   trunk  is 
wounded,  the  limb  under  the  wound  could  not 
be  nourifhed,  becaufe   the  anaftomofes  are  fo 
fmall,  that  there  could  fcarcely  be  a  fufficient 
quantity  of  blood   for  that  purpofe  j  but  ex- 
perience determines  otherwife,  and  we  know- 
certainly,  from  a  number  of  cafes,  that  after  the 
humeral  artery  has  been  wounded,  we  may  tie  it 
in  two  places,  and  yet  the  motion  of  the  blood 
continues  through  the  arm  in  fuch  quantity  as  is 
fufficient  to  maintain  the  common  functions  of 
the  part.    Hence,  where  a  wound  has  been  in- 
flicted higher  than  the  joint  of  the  elbow,  and 
there  has  been  an  uncommon  divifion  and  only 
one  of  the  branches  has  been  wounded,  or  that 
the  wound  is  more  general  on  the  radial  branch, 
the  trunk  is  more  expofed  than  that  branch,  be- 
caufe the  fk'm  is  thinner  at  that  place,  at  the 
place  of  our  flexion,  in  confequence  of  which  the 
artery  pufhes  forwards,  and  it  is  fupported  on 
the  fwelling  of  the  extremities  of  the  bones  *, 
whereas  the  radial  branch  finks  deeper  between 
the  mufcles,  and  begins  lower  than  the  place 
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from  which  furgeons  generally  draw  blood.  Thus* 
in  mofl  cafes,  the  trunk  is  found  evidently  opened  ; 
and,  by  the  accounts  of  authors,  the  wound  is 
always  found  to  be  feveral  lines  or  parts  of  so 
inch  above  the  divifion.  Or  take  another  view 
where  rhe  operation  even  has  been  performed  in 
an  unguarded  manner  ;  the  patient  has  furfered- 
very  exquifite  pain,  becaufe  the  furgeon  included 
the  large  radical  nerve  winch  is  contiguous  to  tlx* 
trunk,  and,  where  the  trunk  divides,  it  follows  the 
ulnar  branch,  not  the  radial;  and  .the  name  of 
radial  nerve  feems  to  have  milled  fome  who  have 
not  fecn  this  argument. 

CCCLXXXtr. 
Thus  it  is  fufficiently  cfiablilhed,  that  the  fore 
arm  can  be  nourifhed  by  the  lateral  branches  or 
recurrent  veffels,  taking  their  rife  from  the  radiab 
ulnar,  and  interolTeous  arteries ;  and  thefe  gra- 
dually come  to  be  dilated.  Very  often  the  dilatation 
is  made  before  the  operation  is  performed  ;  and 
this  explains  a  circumflance  which  has  appeared 
very  perplexing  to  furgeons  ;  that,  immediately  ou 
making  a  prefiure  upon  the  trunk  of  the  artery  by 
the  ligature,  the  pulfe  ceafed  in  the  vefTels  at  the 
wrift,  but  in  the  fpace  of  a  few  minutes  it  could 
again  be  felt.  For  in  the  time  of  the  operation, 
without  fuppofing  the  faintnefs,  there  is  a  lofs  of 
blood,  thevelFels  are  emptied,  the  furgeon  flacktns 
his  tourniquet,  then  tie3  the  thread,  and  it  re» 
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quires  fome  time  before  the  blood  has  defcended 
fo  as  to  convey  the  impulfe  of  the  blood  in  the 
heart.  But  if  the  difeafe  lias  continued  fuch  It 
length  of  time  as  to  make  fuch  an  enlargement  of 
the  trunk)  if  the  tumor  pre  Acs  this  artery  aguinft 
the  bone,  the  branches  will  be  dilated,  fo  in  a  few 
jninutes  they  are  filled  and  the  impulfe  communi- 
cated. But  where  the  preAure  is  not  confiderable, 
fo  as  greatly  to  interrupt  the  flow  of  the  artery, 
the  pulfation  commonly  ceafes  for  feveral  days,  till 
the  lateral  branches  come  to  be  dilated.  The 
recurrent  branches  have  been  even  feen  dilated  to 
the  fize  of  the  end  of  a  common  probe. 

cccLXxxni. 

Having  thus  proved  that  the  trunk  of  the  artery 
may  be  lied  at  the  elbow,  it  may  be  concluded 
that  that  operation  may  be  as  well  applied  to  any 
other  part  of  the  fuperior  extremity.    Or,  if  we 
now  return  to  the  diftribution  of  the  veffels,  at 
the  upper  part  of  the  arm  we  find  a  communi- 
cation made  nearly  in  the  fame  way,  a  fuperior, 
and  pofterior  fcapular  artery  ;  and  getting  lower, 
we  find  a  number  of  fmall  branches,  &c.  And 
to  fliew  this  more  clearly  by  an  experiment,  the 
trunk  of  the  humeral  artery  may  be  tied  in  two 
places,  and  cut  between  them,  fuppofe  about  the 
middle.    An  injecting  pipe  is  then  to  be  fixed 
higher  than  the  place  cut,  and  fquirting  in  water, 
air,  or  milk,  we  can  feel  all  the  inferior  branches. 
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Thus  the  operation  which  is  clone  near  to  the 
elbow,  may  be  practifed  any  where  in  the  upper 
part  of  the  humerus  with  nearly  the  Tame  fuccefs, 
only  a  greater  portion  of  the  member  needs  to  be 
nouriflied.  And  cafes  have  occurred  that  prove 
it  in  the  mod  abfolute  manner.  An  aneuriimal 
lac  has  occafioned  a  concretion  of  the  fides  of  the 
humeral  artery  near  to  the  axilla,  an  effect  the  fame 
as  that  of  the  ligature,  and  a  proof  that  the  artery- 
may  be  tied  above  this  ruptured  place.  Even  from 
this,  however,  it  does  not  follow  with  an  abfolute 
certainty,  that  any  arm  may  be  faved  though  the 
humeral  artery  is  tied  to  that  height ;  the  concre- 
tion muft  be  gradual  in  proportion  to  the  increafe 
of  the  aneurifmal  tumor,  fo  the  lateral  branches 
will  dilate  by  degrees ;  but  in  the  cafe  of  a  wound, 
the  branches  may  not  be  fufficient  to  convey  the 
necelTary  quantity  of  blood.  But,  inflead  of  im- 
mediately proceeding  to  amputation,  we  fhould 
attempt  to  fave  the  arm. 

CCCLXXXIV. 
Having  now  attended  to  the  common  divifion 
of  the  artery,  it  is  of  ufe  to  obferve,  that  lufus 
natura  are  more  frequent  than  anatomifts  are 
aware  of.  Dr.  Haller  imagines  that  they  have 
not  been  fo  frequently  obferved  as  they  are  de- 
fcribed.  But  inftead  of  that,  fuch  may  happen, 
upon  the  whole,  in  one  of  twenty  perfons ;  and 
a  furgeon  ought  to  look  for  it  as  in  performing 
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the  operation  of  the  aneurifm  ;  efpecially  that  the 
two  branches  may  clofely  accompany  each  other, 
and  fo  both  may  be  taken  up.  But  if  the  furgeon 
;s  aware  of  this,  the  two  branches  may  be  fepa- 
rated  with  the  greateft  cafe,  and  the  fuccefs  of 
the  operation  thereby  infured,  though  the  fupply 
is  the  fame  as  where  one  of  the  arteries  happen  to 
be  wounded.  In  fome  cafes  they  are  afterwards 
united  by  a  crofs  canal ;  but  we  are  to  take  it 
for  granted,  that  the  fupply  is  made  through  the 
fmall  anaftomofes  or  arch  in  the  ball  of  the  hand  j 
and  the  neceflity  of  larger  anaftomofes  is  evident, 
that  part  being  more  expofed  to  compreflion,  and 
the  ftagnation  of  the  blood  in  the  veflels. 
CCCLXXXV. 
One  further  lufus  natura  ought  to  be  obferved, 
that  it  fometimes  happens  that  where  the  common 
divifion  is  made,  the  arteries,  inftead  of  remaining 
contiguous  to  each  oth«r,  feparate,  and  one  of 
them  is  fubcutaneous.  There  may  be  a  danger, 
therefore,  of  opening  an  artery  inftead  of  a  vein  . 
particularly  we  ought  to  be  cautious  where  we 
are  about  to  open  the  branch  in  the  courfe  of  the 
bafilic  vein. 

CCCLXXXVI. 
Having  fully  confidered  what  belongs  to  the 
arteries,  let  us  next  take  the  veins  into  review. 
CCCLXXXVII. 
All  the  confiderable  arteries  are  accompanied  by 
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Correfponding  veins.  Thefe  are  more  numerous 
than  the  arteries;  taken  together,  they  are  larger; 
but  taken  fingly,  they  are  fmaller  :  for  there  is 
no  vein  as  large  as  the  humeral  artery  for  ordi- 
nary accompanying  it,  but  two  or  more  veins,  and 
thefe  frequently  joined  together,  and  the  whole 
crouded  with  valves.  Befides  the  accompany- 
ing veins,  there  is  feen  a  fet  of fubcutaneous  veins,- 
which  are  upon  the  whole  larger  than  the  deep 
veins,  and  thefe  likewife  are  crowded  with  valves,-* 
notwithftanding  that  they  run  upon  the  furface  of 
the  mufcles,  and  we  fee  numerous  anallamofes 
between  the  J.eep  and  fubcutaneous  veficls.  Ail 
the  circumftances  clearly  confirming,  as  with  re- 
gard to  the  ufe  of  the  valves,  that  they  ferve  to 
determine  the  blood  to  the  heart ;  that,  although 
the  moderate  aclion  of  the  arteries  and  mufcles 
promotes  the  How  of  the  blood  in  the  veins  ;  yet, 
if  that  ac"lion  is  greater,  we  (top  the  flow  almoft 
entirely.  When  the  mufcles  are  a£ted  with,  the 
fubcutaneous  veins  immediately  fwell,  the  blood 
being  no  longer  able  to  get  along  the  internal 
veins  with  freedom.  Hence,  in  letting  blood, 
the  patient  is  directed  to  move  the  fingers;  and 
if  the  motion  made  is  flow,  we  fee  the  blood 
flowing  fometimes  in  the  fubcutaneous  veins,  fer 
fattwm,  and  producing  an  alarm  as  if  an  artery 
h.ui  been  opened.  There  is  at  the  outer  fide  the 
cephalic  vein,  upon  the  inner  fide  the  branch 

k  6  - 


cciv 


DEMONSTRATION 


forming  the  bafilic,  and  between  thcfe,  the  me- 
dian cephalic  and  median  bafilic.  If  then  the 
fituation  of  the  arteries  alone  is  refpedted  with 
regard  to  the  veins  and  the  tendons,  and  if  the 
tendons  are  very  fenfible,  we  would  let  blood  molt 
readily  in  the  cephalic  or  median  cephalic  vein. 
But,  if  it  fhall  appear  that  the  tendons  have  little 
fenfibility,  and  that  the  danger  of  wounds,  inde- 
pendent of  the  artery,  arifes  from  punctures  of 
the  fubcutaneous  nerves,  we  would  perform  the 
blooding  moft  frequently  in  the  median  bafilic  ; 
and,  as  this  vein  is  of  confiderable  length,  though 
it  croffes  the  artery,  you  will  always  find  room 
for  opening  it  without  making  the  orifice  imme- 
diately over  the  artery :  it  does  not  run  fo  much 
longitudinally,  but  we  may  keep  it  *  of  an  inch 
diitant. 

CCCLXXXVIII. 
To  finifh  the  examination  of  the  parts  defcribed, 
their  nerves  come  laft  into  review.  The  exit  of 
the  firft  nine  pair  or  the  cerebral  ones,  was  already 
noticed.  The  \Jl  pair,  or  olfactory,  the  moft 
tender  in  their  ftru&ure  of  the  whole,  we  found 
form  a  beautiful  plexus  fpread  out  on  the  mem- 
brane of  the  nofe.  The  2d,  or  optics,  of  a  pure 
white  texture,  enters  the  orbits  in  a  waving  di- 
rection, and  penetrates  the  eye-balls,  to  be  ex- 
panded on  the  retina.  The  third,  or  eye-movers, 
palling  out  at  the  foramen  lacerum,  divides  into 
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branches  which  fupply  the  ocular  mufcles,  and  form 
a  fmall  opthalmic  ganglion.  The  4th,  or  pathetic, 
the  mod  flender  of  the  whole,  is  diflributed  on 
the  trocholearis  mufcle.  The  5^,  or  trigeminum, 
the  largeft  of  the  whole,  forms  the  femilunar 
ganglion  by  the  outfule  of  the  cavernous  finus} 
and  from  this  ganglion  fends  out  three  large 
branches,  the  opthalmic  and  two  maxillary,  which 
are  again  divided  into  an  infinite  number  of  fub- 
divifions.  The  6th  pair  are  expanded  on  the 
abductor  mufcles  of  the  eyes.  The  yth  pair,  next 
to  the  olfactory,  is  the  foftelt  nerves  in  the  body, 
and  is  diflributed  in  two  portions  on  the  ear  and 
face.  The  8  th  pair  is  fpread  out  on  the  neck, 
tongue,  pharynx,  and  adjacent  parts.  The  qth 
pair  is  distributed  chiefly  to  the  mufcles  of  the 
neck  and  tongue. 

CCCLXXXIX. 

Great  Sympathetic  Nerve. 

After  this  origin  and  primary  diftribution  of  the 
cerebral  nerves,  falls  to  be  noticed  the  great 
fympathetic,  connected  with  moft  of  the  nerves 
of  the  body,  and  arifing  from  a  reflected  branch 
from  the  2d  of  the  $th  pair,  and  from  fome  fmall 
filaments  of  the  6th  pair.  It  is  expanded  in  its 
courfe  along  with  fome  other  nerves  into  a  large 
ganglion  on  the  neck,  termed  the  fuperior  cervical 
ganglion.    At  the  under  part  of  the  neck  it  forms 
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medium,  or  inferior  cervical  ganglion,  fimilar  in 
fnoft  refpects  to  the  former,  but  admitting  fome 
variety  in  different  fubjects.  From  this  ganglion 
principal  branches  are  fent  out,  one  of  which,  or 
the  proper  continuation  of  the  trunk,  paffes  to  a 
3d  ganglion  placed  at  the  head  of  the  firft  rib, 
and  therefore  the  firft:  of  the  thoracic  ganglia. 
From  all  thefe  ganglia  a  variety  of  nerves  are 
fent  off  to  the  different  adjacent  parts,  and  which 
derive  their  name  from  their  connections  or  dif- 
tribution. 

cccxc. 

Accejfory  Nerves. 
The  acceffory  nerves  to  the  8th  pair  come  the 
next  in  courfe,  arifing  from  the  medulla  oblongata 
and  upper  part  of  the  fpinal  marrow.  After  per- 
forating the  cranium  they  obferve  an  oblique  de- 
fcent  through  the  fterno-maftoid  mufcle  to  the 
fhoulder,  from  which  they  fend  branches  to  dif- 
ferent parts. 

CCCXCI. 
Spinal  Marrow  and  Nerves. 
We  thus  defcend  to  the  fpinal  marrow  which 
is  chiefly  to  be  confidered  as  the  production  of 
the  lengthening  out  of  the  medullary  fubftance 
of  the  brain  and  cerebellum ;  but,  upon  cutting 
it  tranfverfely,  a  fmall  proportion  of  cortical  or 
cineritious  fubftance  may  be  obferved  refembling 
that  of  the  brain.  The  nerves  are  next  every 
where  in  the  whole  length  of  the  fpinal  marrow 
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in  pairs,  and  every  nerve  has  two  origins,  an  an- 
terior and  pofterior  one.  Bundles  of  threads  com- 
pofe  the  fpinal  marrow,  and  thefe  are  covered 
where  they  are  about  to  go  through  the  holes  of 
the  vertebrae  by  the  dura  mater,  and  at  that  place 
there  is  an  enlargement,  a  ganglion  or  knot,  bigger 
than  the  threads  that  form  it,  or  than  thofe  that 
go  out  from  it.  Beyond  the  knot  we  find  the 
nerves  fpread  into  anterior  and  pofterior  brandies; 
the  anterior  are  the  largeft,  and  all  of  them  com- 
municate with  the  nerve  above  and  below.  Now, 
from  this  circumuance,  it  is  in  vain,  till  more 
pains  are  taken,  to  pretend  to  determine  exactly 
the  mufcles  on  which  each  pair  of  nerves  ter- 
minates :  we  find  all  of  them  joined  to  one  an- 
other. 

CCCXCII. 

The  fpinal  nerves  are  diftinguifhed  on  each  fide 
by  numbers,  according  to  the  bones  under  which 
they  pafs.  They  proceed  the  length  of  30  pairs. 
Of  thefe,  one  pafles  under  the  head,  termed  fub- 
occipital,  feven  go  under  the  vertebrae  of  the 
neck,  twelve  under  the  dorfal  vertebrae,  five  under 
the  lumbar,  and  five  are  fent  from  the  pieces  of 
the  facrum. 

CCCXCIII. 

The  fafciculi  which  compofe  thefe  nerves,  vary 
in  the  different  divifions  in  their  length,  and  in 
the  direction  of  their  courfejfome  running  ftraight, 

13 
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and  others  running  oblique.  The  fize  alfo  of  the 
fafciculi  correfponds  to  that  of  the  nerves  they  go 
to  form.  The  lumbar,  and  feveral  fafciculi  in- 
cluded in  their  covering,  compofe  a  bundle  of 
cords,  termed  the  cauda  equina,  from  its  refem- 
blance  to  a  horfe's  tail. 

CCCXCIV. 

The  circulation  of  the  fpinal  marrow  is  fupplied 
by  its  own  arteries,  the  anterior  and  pofterior  fpi- 
nal ones,  which  receive  many  additional  branches 
from  the  adjacent  parts. 

cccxcv. 

The  anterior  fpinals  arife  from  the  vertcbrals ; 
and  upon  the  beginning  of  the  fpinal  column  they 
unite  into  a  common  trunk,  and  the  artery  con- 
tinues nearly  of  the  fame  fize  throughout,  re- 
ceiving additions  from  the  neighbouring  veflels. 
In  the  neck  the  fpinal  trunk  communicates  witli 
the  vertebral,  thyroid,  and  cervical  arteries.  In 
the  back  it  receives  branches  from  the  intercoflal, 
and  in  the  loins  from  the  lumbar  arteries.  It  ter- 
minates at  the  under  end  of  the  fpinal  marrow. 

"  CCCXCVI. 
The  pofterior  fpinals  arife  from  the  arteries 
within  the  head.  They  are  of  the  fame  length 
with  the  anterior,  but  are  lefs  in  fize,  and  con- 
tinue feparate  through  their  whole  courfe.  They 
obferve  alfo  a  feparate  dire&ion,  and  frequently 
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inofculate  with  trunks  connected  with  the  anterior 

OIK'S. 

Thefe  arteries  of  the  fpinal  marrow  are  fub- 
divided  into  moil  minute  divifions  fpread  upon 
every  part  of  its  iubftance  and  its  membranes. 

The  veins  accompany  the  arteries,  and  termi- 
nate in  the  venous  finufes  of  the  fpine. 

CCCXCVII. 
Thefe  finufes  confift  of  one  on  each  fide,  which 
runs  exterior  to  the  dura  mater  lodged  in  the 
ligamentous  memb/^ne  which  lines  the  vertebral 
canal.  They  extend  from  the  occipital  foramen 
magnum  to  the  under  end  of  the  os  facrum,  and 
from  their  irregular  appearance  and  fubdivifions* 
they  in  many  places  poffefs  the  appearance  of  cells. 
At  the  different  vertebrse  they  are  conjoined  by 
crofs  branches  of  a  fernilunar  form,  and  at  their 
upper  occipital  extremity  they  communicate  with 
the  occipital  and  lateral  finufes  of  the  head. 

CCCXCVIII. 
From  the  fpinal  nerves,  now  confidered,  we 
proceed  to  thofe  of  the  neck.  And,  in  general", 
we  obferve  of  the  fpinal  nerves,  which  take  their 
rife  from  the  fpinal  marrow,  that  they  begin  by 
two  diftinct  bundles  of  fibres,  an  anterior  ami 
pofterior  bundle.  Thefe  come  to  be  joined  to- 
gether, and  are  covered  by  the  dura  mater;  but 
further,  where  they  meet,  there  is  a"knot  or  fulv 
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ftance,  which  anatomifts  call  ganglion,  the  na- 
ture of  which  is  not  perfectly  understood.  From 
the  ganglion  branches  are  fent  off,  and  all  the 
anterior  branches  are  connected  by  arches,  which 
reprefent  the  anaftomofes  of  blood  veffds,  but 
are  perhaps  very  effentially  different.  From  thefe 
are  bundles  of  them  tied  together  in  one  (heath. 

CCCXCIX. 

Befides  the  connection  which  the  cervical  and 
fpinal  nerves  have  by  their  anterior  branches,  the 
neck  produces  alfo,  as  already  noticed,,  a  nerve 
named  acceflbry,  whkh  runs  upwards  into  the 
head,  comes  out  with  the  eight  pair,  is  again 
connected  with  the  other  cervical  nerves,  and, 
laftly,  all  the  cervical  nerves  are  joined  to  the 
great  fymphathetic,  or  intercoftal  one. 

cccc. 

The  general  purpofe  of  this  Is,  to  prevent  the 
nervous  energy  from  being  intercepted  ;  which  is 
fully  difplayed  in  the  lower  cervical,  or  brachial 
nerves,  which  are  fir  ft  joined  together  by  their 
anterior  branches,  and  afterwards  feparated  again, 
and  a  fecond  and  third  time  reunited  ;  or  we 
obferve  a  very  curious  plexus  formed  by  them 
under  the  clavicle,  and  down  into  the  axilla,  what 
anatomifts  have  named  axillary  plexus.  It  is  no 
greater  an  enlargement  than  what  might  have 
been  expected  from  the  fize  of  the  nerves  running. 
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together ;  and  we  can  diftinc?tly  trace  the  nerves 
through  the  plexus,  fo  as  to  determine  the  nerves 
of  the  neck  from  which  every  mufcle  is  fupplied. 
Thus,  if  from  two  nerves,  fuppofe  the  two  firft, 
the  fourth,  and  fifth  of  the  neck,  nature  intends 
to  fupply  two  mufcles  that  are  antagonifts,  the 
biceps  flexor  and  triceps  extenfor,  inRead  of  the 
fourth  nerve  fupplying  the  one,  and  the  fifth  the 
other,  the  half  of  each  is  fent  into  each  mufcle, 
and  neither  the  fadt  nor  reafon  of  it  has  beetv 
properly  attended  to.    It  is  plain  that  this  is  to 
guard  againft  accidents ;   that  if  one  nerve  is 
divided,  inftead  of  lofing  altogether  the  ufe  of  the 
flexor,  or  extenfor  mufcle,  we  lofe  the  half  of 
both ;  and  it  is  better  to  be  able  to  extend  and 
bend  the  arm  with  half  the  force,  than  to  have 
the  whole  flexion  without  the  power  of  extenfion* 
It  is  not  to  enable  us  to  a&  more  freely  •,  there  is 
no  foundation  for  that  fuppofition.    We  find  it 
univerfally  maintained,  that  the  fuperior  troch- 
learis  mufcle  receives  a  nerve,  that  we  may  a& 
readily  and  eafily  with  that.    But  there  is  fome 
other  fecret  purpofe  to  be  ferved ;  and  we  find 
the  nerves  fupplying  different  mufcles  carefully 
united,  the  union  repeated,  and  antagonift  mufcles 
fupplied  from  the   fame  roots,  and  the  fame 
mufcle,  when  of  unufual  length,  fupplied.  from  » 
number  of  nerves. 
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CCCCI. 

Nerves  of  the  Superior  Extremity. 
The  cervical  nerves,  in  getting  into  the  axilla, 
form  an  irregular  plexus,  termed  the  axillary,  or 
brachial,  which  furrounds  the  place  of  the  artery  > 
and  this  plexus  feuds  branches  to  a  number  of  the 
mufcles,  and  fqrniflies  alfo  the  external  thoracic 
nerves  :  after  this  it  divides  into  nerves  of  great  fize, 
which  fupply  fenfation  and  energy  to  the  fuperior 
extremity.    Their  number  is  confiderable,  and 
their  diftribution  intricate  and  extenfive.  When: 
the  principal  or  radial  nerve  reaches  the  hand, 
it  comes  off  in  three  divisions,  from  which  feven 
nerves  of  confiderable  fize  arife  for  the  fupply  of 
the  thumb  and  fingers.    When  the  fecond  branch 
or  ulnar  reaches  the  fame  place,  it  is  chiefly 
expended  on  the  back  of  the  hand.    Befides  the 
brachial  plexus  fupplying  the  fuperior  extremity, 
this  member  aifo  derives  fome  addition  from  the 
intercoltals. 

CCCCIT. 

On  the  nerves  of  the  fuperior  extremity  it 
may  in  general  be  obferved,  that  the  ufe  of  know- 
ing their  particular  fituation  is  evident,  as  in 
treating  various  cafes  of  convulfion  and  paralyfis, 
and  in  performing  furgical  operations,  that  we 
nay  avoid  them,  becauie  they  are  never  wounded 
or  punctured  without  evident  danger.  And  in 
proof  of  this,  we  need  only  attend  to  the  bad  con- 
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fequences  from  wounds  of  the  fmall  branches, 
ami  particularly  thofe  following  blood-letting  per- 
formed about  the  elbow. 

ccccnr. 

From  the  extremity,  we  return  to  trace  the 
nerves  of  the  thorax,  which,  on  each  fide,  confiffc 
of  the  phrenic,  or  diaphragmatic  part  of  the  Bib 
pair,  the  great  fympathetic,  and  the  intercoftals. 
Of  thefe,  the  intercoftals  and  diaphragmatics  fup- 
ply  the  pleura,  or  inverting  membrane,  with  fmall 
twigs.  The  heart,  the  principal  organ,  derives 
its  energy  chiefly  from  the  great  fympathetic  and 
Bib  pair ;  and  from  the  fame  fource  is  fenfibility 
conveyed  to  the  lungs,  In  the  diftribution  of  the 
nerves  here,  fcveral  important  plexus  are  formed. 
The  \Jl  is  the  anterior  pulmonary  plexus,  which 
extends  acrofs  the  great  branches  of  the  pulmonary 
artery.  The  id\s  the  poflerior  pulmonary  plexus, 
which  lies'  behind  the  root  of  the  lung?.  The 
is  the  cefophageal  plexus,  which  furrounds  the 
sefophagus,  and  afterwards  going  through  the 
diaphragm,  is  fpent  upon  the  abdomen.  The  /\th 
is  the  great  cardiac  plexus,  formed  by  a  number 
of  nerves,  and  particularly  neceflary  to  the  exer- 
cife  of  the  functions  of  the  organ.  Befides  which, 
we  find  a  lefler  cardiac,  and  two  coronary  plexus. 

CCCCIV. 

Thus  the  heart,  as  the  principal  organ,  receives 
its  fupply  from  no  lefs  than  thirteen  feparate 
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twigs  or  branches  at  lead  ;  and,  befides  the  nerves 
that  defcend,  we  are  not  certain  but  there  may 
be  others  that  afcend  and  enter  into  the  fubftance 
of  the  heart.  Upon  the  whole,  we  can  obferve, 
that  nature  carefully  guards  againfl:  the  want  of  a 
proper  energy.  Thus,  if  from  any  accident  or 
difeafe  a  part  of  its  force  fhould  be  loft,  it  is 
better  that  this  mould  be  general,  than  that  any 
one  part  fhould  be  rendered  paralytic.  Hence 
the  heart  derives  its  nerves  from  a  number  of 
organs,  and  thefe  are  intermixed  by  the  inter- 
vention of  ganglia,  a  further  energy  proceeding 
perhaps  from  thefe. 

ccccv. 

From  the  confideration  of  the  importance  of 
the  organs  upon  which  thefe  nerves  are  fpent,  the 
danger  of  wounds  in  the  nerves  upon  the  neck  is 
perfectly  evident.  If  a  confiderable  proportion  of 
them  is  tied,  the  animal  foon  dies;  and,  inde- 
pendent of  the  danger  which  attends  the  ligature 
or  divifion  of  thefe  nerves,  we  have  reafon  to 
btheve  that  there  is  the  utmoft  danger  to  be  ap- 
prehended where  the  Zth  pair  and  intercoftal  run, 
upon  their  being  expofed  to  the  air,  from  an  in- 
flammatiorj  taking  place,  that  alone  will  be  found 
often  fatal.  Hence  we  are  not  rafhly  to  under- 
take operations  here.  As  for  the  aneurifm  in  the 
carotid  artery,  fuppofing  it  to  be  fmall,  and  that 
it  is  in  the  furgeon's  power  to  tie  the  artery  in 
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two  places  by  fiich  a  ligature  on  the  carotis 
communis  the  animal  has  been  known  to  furvive; 
but,  when  any  greater  injury  is  done,  the  animal 
dies,  and  in  fuch  cafes  thefe  nerves  are  in  an 
inflamed  ftate,  and  glued  to  the  neighbouring  or- 
gans. 

CCCCVI. 

When  we  compare  the  branches  from  the  8tb 
pair  with  the  proper  doifal  or  intercoftal  nerves, 
we  obferve  a  great  difproportion.  Perhaps  all  the 
branches  from  the  Zth  pair  on  one  fide  are  not 
equal  to  the  fize  of  one  of  the  proper  dorfal  nerves: 
and  from  this  we  may  in  fome  meafure  under- 
ftand  what  happens  in  practice.  It  is  a  point 
allowed,  that  what  is  called  the  pleurify,  the  in- 
flammation of  the  fide  of  the  containing  parts  of 
the  thorax,  is  attended  with  more  pain  and  harder 
pulfe  than  the  true  peripneumony,  where  the  in- 
flammation is  in  the  fubftance  of  the  lungs.  This 
may  be  in  fome  meafure  explained.  Several  cir- 
cumftances  no  doubt  concur;  but,  without  taking 
into  account  the  difficulty  ariling  from  the  inflam- 
mation with  which  the  blood  pafTes  from  the  right 
fade  of  the  heart  to  the  left  to  affect  the  pulfe, 
we  would  fay  that,  from  the  greater  number  of 
nerves  fent  to  the  fide,  its  fcnfibility  is  greater, 
and  the  fyftem  more  irritated.  And  one  thing 
further,  perhaps,  may  have  effect,  that  the  proper 
dorfal  nerves  are  intimately  connected  to  the 


CCXVl 


DEMONSTRATION 


nerves  which  fupply  the  heart.  Though,  there* 
fore,  we  do  not  fay  that  the  fympathy  depends 
upon  the  connection  of  the  nerves  in  their  pro- 
grefs,  yet  an  inflammation  fixing  upon  a  branch, 
more  readily  affects  the  neighbouring  branches 
than  the  diftant  nerves  of  the  body.  Hence  the 
hardnefs  of  the  pulfe,  and  the  quick  jirlc,  is  owing 
very  much  to  the  fenfibility  from  thefe  large 
•nerves,  which  too  is  the  caufe  of  the  pain. 

CCCCVII. 

The  whole  fubftance,  indeed,  of  the  lungs 
does  not  receive  a  nerve  larger  than  one  of  the 
proper  dorfal  nerves,  the  divifions  of  it  therefore 
muft  be  exceedingly  minute,  and  the  nerves  of 
the  pleura  very  fmall.  This  is  to  be  fufpecTed 
fro  mi  confiderlng  the  ufe  of  the  pleura,  which, 
with  refpecT  to  the  lungs,  is  to  give  a  flrength  to 
them  to  confine  the  air,  and  prevent  a  rupture. 
Another  ufe  is,  that  the  lungs  in  refpiration  may 
play  upon  the  ribs,  the  pleura  is  interpofed  to 
lelTen  the  attrition,  fo  that  it  is  made  for  attrition. 
Now,  do  we  perceive,  either  from  the  one  ufe  or 
other,  any  neceflity  for  fenfibility  ?  A  highly 
fenfible  membrane  cannot  be  interpofed  for  either 
purpofe. 

CCCCVIII. 

Upon  the  whole,  though  the  pleura  has  nerve?, 
becaufe  it  has  veffels  which  are  actuated  by  the 
nerves,  yet  thefe  are  fmall  and  inconfiderable  in 
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number,  yet  it  is  capable  of  inflammation  and  of 
concretion,  which  may  be  the  fource  of  many 
diforders;  but  we  are  not  to  believe  that  merely 
the  inflammation  of  the  pleura  is  capable  of  occa- 
fioning  fatal  fymptoms,  and  that  thefe  depend 
almofr.  entirely  upon  the  affection  of  the  nerves  of 
the  fide,  which  are  large  and  numerous,  and 
which  it  is  not  in  our  power  to  relax,  and  which 
we  cannot  altogether  refrain  from  ufing.  Where 
the  pain  is  feated  entirely  in  the  lungs,  the  patient 
will  fuffer  the  higheft  degree  of  danger  when  the 
inflammation  occupies  the  deepeft  part  of  the 
lungs,  both -on  account  of  the  fenfibility  of  the 
trachea,  and  of  the  distribution  of  the  nerves 
from  the  Sib  pair. 

CCCCIX. 

Nerves  af  the  Abdomen. 
The  nerves  of  the  chylopoetic  vifcera  are  formed 
by  part  of  the  $tb  pair,  and  of  the  great  fympa- 
thetic. 

The  covering,  or  peritonaeum,  derives  branches 
from  all  the  contiguous  parts,  but  their  number 
is  fmall,  and  they  are  unimportant:  they  confift 
of  twigs  from  the  inferior  dorfal,  the  lumbar,  the 
great  fympathetic,  and  facral. 

CCCCX. 

The  two  nerves  compofing  the  8//'  pair,  after 
fupplying  the  lungs,  run  upon  the  aefophagur.  In 
their  courfe  downwards  they  fplit  into  branches, 
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and  from  the  oppofite  fides  the  branches  are 
united.  That  branching  and  joining  is  repeated 
fcveral  times  before  we  get  down  to  the  ftorna  ch. 
fo  that  we  are  at  a  lofs  to  determine  from  which 
fide  a  nerve  of  the  ftomach  comes  ;  in  general 
they  come  from  both  fides.  And  we  find  an  an- 
terior and  poiterior  bundle  called  plexus  \  but  we 
are  only  to  underftand  that  feveral  nerves  are 
included  in  the  fame  {heath,  but  without  knots 
or  ganglia  being  formed.  The  remainder  of  the 
S/Z>  pair  pafies  from  the  back  part  of  the  ftomach 
to  the  aorta,  and  joins  it  as  foon  as  pofhble  about 
the  root  of  the  cadiac  arterv. 

J 

ccccxr. 

In  tracing  the  great  fym pathetic,  it  runs  down 
the  thorax,  and  is  joined  to  the  proper  intercoftal 
nerves.  About  the  middle  of  the  thorax  branches 
are  fent  off,  which  uniting,  form  a  confiderable 
nerve  that  is  fpent  almoft  entirely  upon  the  abdo- 
minal bowels,  fo  named  the  ramus  fplanchnicus. 
The  rami  fplanchnici  take  the  fame  direction  with 
the  pofterior  branches  of  the  Sth  pair,  and  they 
are  joined  to  each  other  acrofs  the  aorta,  and  at 
the  fame  time  they  receive  the  Stb  pair,  fo  that 
three  nerves  meet  about  the  creliac  artery  ;  and 
at  the  meeting  we  find  a  prodigious  enlargement 
without  any  evident  caufe,  we  would  fuppofe  that 
it  is  a  duller  of  fmall  conglobate  glands,  or  we 
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find  ganglia,  and  from  its  appearance  it  is  called 
the  femilunar  ganglion. 

CCCCXII. 

From  this  ganglion  nerves  are  fent  off  to  all 
the  chylopoetic  vifcera  and,  as  thefe  fcatter  as 
they  proceed  towards  the  different  bowels,  there 
are  others  who  call  this  fubftance  plexus  folaris, 
like  the  fun  fending  out  radii  to  all  fides.  The 
nerves  from  it  proceed  along  the  arteries,  are  con- 
dueled  by  them,  forming  a  net-work  that  we 
would  take  for  celluhr  fubftance,  and  take  their 
name  from  the  arteries  they  accompany,  as  the 
plexus  cxliacus  mefentericus. 

CCCCXIII. 

This  femilunar  plexus  in  which  the  feveral 
nerves  are  united,  is  much  larger  than  we  might 
have  expected,  or  fomething  more  is  done  here 
than  in  feveral  other  plexus,  where  we  can  trace 
the  fibres  diftinctly,  whereas  here  we  lofe  them. 
And,  without  fuppofing  that  there  may  be  fome- 
what  added  to  the  nervous  energy  in  the  part,  or 
that  fome  purpofe  is  feived  different  from  what 
the  brain  itfelf  fupplies,  we  find  here  an  intimate 
mixture  and  incorporation  of  all  the  branches 
running  downwards,  nature  guarding  again  ft  the 
total  interruption  of  the  nervous  energy  in  organs 
that  are  neceffary  to  life.  Thus  it  is  better  to 
iofe  the  thirtieth  part  of  the  nervous  energy  of 
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the  alimentary  canal,  than  to  lofe  the  total  power 
of  the  thirtieth  part  of  the  length  of  it ;  for, 
fhould  a  paralyfis  of  a  fingle  foot  of  it  take  place, 
there  would  be  an  interruption  to  the  difcharge  of 
the  aliment,  the  a&ion  of  the  mufcular  coat  of 
•the  alimentary  canal  contributing  in  a  very  prin- 
cipal way  to  this.  So  we  may  fay,  that  in  the 
femilunar  ganglion  there  is  an  intimate  mixture 
of  the  feveral  nerves,  and  we  mayconfider  thefe 
nerves  as  derived  from  a  number  of  fources,  from 
the  intercoftal,  connected  with  all  the  nerves  of 
the  fpinal  marrow,  and  feveral  from  the  head  j 
and  the  nerves  may  afcend  from  the  lower  parts 
of  the  fpinal  marrow,  fo  that  fome  of  the  nerves 
entering  this  ganglion  may  be  derived  from  the 
bottom  of  the  cs  facrum.  From  the  nerves  every 
where  accompanying  the  arteries,  upon  coming 
out  from  this  plexus  we  can  underftand  the  danger 
arifing  from  tumours  near  to  the  arteries,  as  in 
the  cafe  of  aneurifm,  there  is  not  only  danger 
from  it  as  afFe£ting  the  artery,  but  from  the  ac- 
companying nerve  neceffarily  fuffering. 

CCCCX1V. 

In  confidering  the  different  abdominal  organs, 
the  nerves  of  the  ftomach  we  find  mod  numerous 
in  the  cardia.  The  nerves  of  the  ftomach  fupply 
a!fo  the  omenta.  Of  the  interlines,  the  nerves  of 
the  fmall  ones  are  mod  numerous.  In  the  liver, 
the  fame  obfervation  may  be  made,  compared 
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with  many  of  the  other  vifcera.  In  the  fpleen,- 
the  nerves  are  both  numerous,  and  form  an  irre- 
gular plexus  furrounding  the  blood  velTels.  In  the 
pancreas,  again,  they  are  fmall.  In  the  kidneys, 
like  the  fpleen,  the  nerves  are  both  numerous',- 
ar.d  they  form  a  plexus  which  furrounds  the  vef~- 
fels,  and  accompanies  them.  This  plexus  fends 
alfo  branches  to  the  renal  glands.  The  bladder  of 
urine  is  fupplied'  by  the  facral  neTves-  and  great- 
ly mpathe  tic. 

CCCCXV. 

To  finim  our  examination  of  all  the  organs 
contained  in  the  thorax  and  abdomen,  one  only  re- 
mains, which  has  been  hitherto  purpofely  omitted, 
as  the  rtfervoir  of  a  particular  fyftem  of  veffels, 
the  detail  of  which  we  as  yet  poftpone. 

CCCCXVI. 

This  is  the  thoracic  duel,  a  fmall  membranous 
like  canal  lying  in  the  back  part  of  the  thorax, 
and  forming  the  principal  trunk  of  the  abforbents. 
CCCCXVII. 
Tkcracic  DuSl. 

It  is  fituated  behind  the  aorta,  beginning  upon 
the  vertebra  of  the  loins,  and  it  crofles  obliquely 
from  left  to  right  till  it  gains  the  right  fide  of  the 
artery.  Thus  fituated,  it  forms  an  oval  fac,  the 
receptacle  of  the  chyle  \  and  pafling  between  the 
crura,  of  the  diaphragm,  it  afcends  in  the  thorax 
on  the  anterior  part  of  the  fpine,  between  the 
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layers  of  the  mediaftinum.  At  lad  crofting  behind 
the  upper  part  of  the  defcending  aorta,  it  emerges 
from  the  thorax  to  reach  the  under  part  of  the 
neck.  There  it  paflVs  behind  the  internal  jugular 
vein  fomevvhat  higher  than  the  fubclavim,  and 
turning  downwards,  compofes  an  arch  ending  in 
the  cavity  between  the  left  jugular  and  fubclavian. 
Into  this  duel  is  poured  the  chyle  and  lymph  from 
all  the  colourlefs,  or  lacteal,  ami  lymphatic  veflels, 
to  be  difcharged,  as  we  fhall  afterwards  find,  into 
the  red  veins. 

CCCCXVIII. 
Having  thus  traced  the  circulation  of  the  af- 
cending  and  defcending  aorta,  and  the  feveral  or- 
gans they  pervade,  we  again  return  to  the  abdo- 
men to  examine  the  organs  of  generation  peculiar 
to  the  fexes,  which  ftill  remain. 

CCCCXIX. 

Genital  Syjlem  of the  Male. 
In  beginning  the  genital  fyftem  of  the  male, 
our  demonftratioh  commences  with  the  teftes, 
which  are  two  glandular  bodies  fituated  in  the 
cavity  of  the  fcrotum,  the  body  of  the  one  being 
fometimes  a  little  larger  than  that  of  the  other. 

ccccxx. 

This  part,  the  fcrotum,  is  a  continuation  of 
the  common  teguments,  more  abundantly  fupplied 
with  febaceous  follicles  than  elfewhere,  without 
p.ny  fat  in  its  cellular  fubftance,  and  forming  a 


AND  DISSECTION,  ccxxiii 

bag,  or  purfe  as  it  were,  over  the  tefticles.  Upon, 
its  furface  there  is  a  fuperficial  longitudinal  pro- 
jecting line,  which  divides  it  into  two  equal  parts, 
and  is  named  its  raphe.  Its  inner  lining,  or  cel- 
lular fubftance,  is  red,  fibrous,  and  more  con- 
denfed  than  elfewhere,  receiving  the  name  of 
dartos;  and  forming  a  partition,  or  involving  each 
teflicle  fingly,  fo  as  to  prevent  any  direct  com- 
munication by  means  of  a  fluid  or  otherwife  be- 
twixt the  two.  By  this  outer  covering  of  the 
fcrotum  are  the  tefticles  fupported  and  protected. 

-  CCCCXXI. 
"Whether. there  be  a  foundation  for  the  term  of 
d.irtos  mufcle,  for  expre fling  a  mufcle  under  the 
fkin  of  the  fcrotum,  is  doubtful.  We  fee  the 
part  po  fie  fled  of  confiderable  power  of  contraction, 
and  we  obferve  a  degree  of  rednefs  here,  but  we 
ffiall  find,  perhaps,  that  there  is  more  mufcular 
power  in  our  body  than  we  are  aware  of.  In  par- 
ticular, every  part  of  our  fkin  is  mufcular,  for  it 
accommodates  itfelf  to  heat  and  cold  in  the  living 
differently  from  what  it  does  in  the  dead  body  ; 
but  the  motions  of  the  teflicle  within  the  fcrotum, 
particularly  when  the  fcrotum  is  inflamed,  does 
not  depend  upon  the  dartos  fo  much  as  upon  the 
cremafter  mufcle,  which  has  fuch  a  connection 
with  the  cellular  fubftance,  that  the  fkin  feems  to 
be  moved  by  it,  and  it  may  promote  the  fecretion 
as  well  as  the  excretion  of  the  femen.    The  fep- 
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turn  fcroti  may  be  confidered  as  cellular  fubftance, 
grown  more  denfe  by  having  the  layers  prefled 
againft  one  another. 

CCCCXXII. 

The  internal  co^.ts  proper  to  each  tefticle,  ferve 
alio  fomewhat  for  the  fame  purpofe  as  the  fcrotum. 
Thefe  are  the  vaginalis  and  albuginea. 

CCCCXXIII. 
The  vaginal  coat  is  a  continuation  of  the  peri- 
tonaeum, or  abdominal  covering,  originally  de- 
fending with  the  tefticle,  and  forming  a  fheath, 
or  {hut  fac  round  it,  which  has  no  communication 
■with  any  other  part.  In  its  manner  of  inclofurc 
it  refembles  the  pericardium  of  the  heart,  lying 
every  where  loofe  Upon  it,  except  where  it  is 
connected  with  the  albuginea  behind ;  and  to  fuch 
an  extent  is  that  loofenefs  both  above  and  below, . 
as  to  allow  a  proper  and  free  motion  of  the  organ. 
]3y  its  external  furface  it  is  attached  to  the  cre- 
mafter  mufcle,  and  thus  to  the  inner  furface  of 
the  fcrotum.  It  affifts,  as  already  noticed,  in  the 
fupport  of  the  tefticle ;  and,  by  a  fecretion  from 
it,  is  the  free  motion  of  the  organ  preferved. 

,  CCCCXXIV. 

Within  the  vaginal  covering  is  the  albuginea, 
or  white  coat,  which  proceeds  alfo  from  the  peri- 
tonaeum, and  clofely  invefts  the  body  of  the  tef- 
ticle, to  which,  internally,  it  every  where  firmly 
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adheres.  It  is  a  denfe,  ftrong,  inelaftic  membrane, 
of  a  fmooth  external  furface,  every  where  fpread 
over  the  teftes  and  epididymis,  and  conducting 
their  veiiels  in  the  fame  manner  as  the  mefentery 
does  thofe  of  the  inteftines. 

ccccxxv. 

The  body  of  the  tefticle  next  exhibits  a  yellowifh 
colour,  and  a  pulpy  appearance,  of  an  oval  form, 
with  one  furface  a  little  flattened. 

CCCCXXVI. 

Epididymis. 

At  the  outer  and  back  part  of  the  teftes  lies 
their  appendix,  or  the  epididymis,  inclofed  in  the 
fame  covering  with  the  tefticle  itfelf.    This  part 
joins  at  the  upper  part  of  the  tefticle  by  a  rounded 
head.     As  it  defcends  it  becomes  flatter  and 
fmaller,  being  attached  behind  to  the  body  of  the 
tefticle  where  blood  veflels  enter ;  but  at  its  fore 
part  it  remains  loofe,  the  tunica  albuginea  dipping 
here  and  forming  a  pouch.    From  the  under  part, 
where  it  forms  by  ics  firm  attachment  to  the  body 
of  the  tefticle  the  cauda  minor,  it  turns  backwards, 
and  fends  out  the  excretory  duc~l  of  the  tefticle. 
CCCCXXVII. 
The  body  of  the  tefticle,  when  examined,  is 
formed  of  numerous  ve/Tels  of  every  defcription, 
but  its  principal  compolition  is  a  collection  of 
fmall  tender  elaftic  filaments,  intricately  convo- 
luted, termed  the  feminal  veffels,  or  tubes ;  and 
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difpofed  in  bundles  with  partitions  between  them, 
formed  of  vafcular  and  cellular  fubftance. 

ccccxxvnr. 

The  commencement  of  thefe  partitions  is  at 
the  root,  or  near  the  back  part,  of  the  teflicle ; 
and  they  extend  in  a  radiated  manner  to  the 
albuginea.    Behind,  the  teflicle  is  fixed  by  its 
veffels,  forming  the  fpermatic  chord.    Before,  it 
is  4oofe  and  free.    From  the  ring  of  the  external 
oblique  mufcle,  the  chord  extends  to  the  body  of 
the  teflicle,  being  the  united  trunks  of  the  different 
veffels  of  the  teflicle  increafed  by  a  quantity  of 
cellular  fubftance.     The  cremaftcr  mufcle  alfo 
covers  the  chord,  and  the  peritoneal  continuation 
internally  from  the  vaginal  coat  is  fo  clofely  con- 
nected as  to  form  a  part  of  it.    By  the  manner 
in  which  thefe  coats  are  fpread  no  fluid  can  pafs 
from  the  chord  to  the  tefficle,  or  take  the  oppofite 
direction.    The  circulation  of  the  teflicle  takes 
place  by  means  of  the  fpermatic  arteries  which 
arife  on  each  fide  from  the  fore  part  of  the  aortaj 
a  little  below  the  renal  arteries.    They  crofs  the 
pfoas  mufcle    and  ureter,  and  defcend  to  the 
under  part  of  the  belly  behind  the  peritonxum, 
where  perforating  the  ring  of  the  external  oblique, 
they  pafs  into  the  fpermatic  chord.     In  their 
paffage  they  give  branches  to  the  adjacent  parts, 
and  are  much  interlaced  with  their  corresponding 
veins. 
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CCCCXXIX. 
After  this  paflage  of  the  rings,  they  foon  divide 
into  very  fmall  arteries  for  the  feveral  parts  of  the 
tefticle,  to  the  amount  of  four  or  five.  Two  of 
thefe  go  to  the  epididymis,  and  two  large  ones  to 
the  tefticle ;  one  of  which  moves  in  its  upper 
part  in  a  beautiful  ferpentine  form  under  the 
epididymis,  and  fends  coronary  branches  down 
all  over  its  furface.  The  fubdiviiions  of  thefe 
are  at  lad  minutely  diftributed  upon  the  furface 
of  the  feminal  tubes. 

ccccxxx. 

Befides  the  fpermatics,  a  fmall  branch  from 
the  hypogaftric  accompanies  the  vas  deferens,  and 
is  difperfad  along  with  the  other  artery. 

CCCCXXXL 
The  veins  of  the  tefticle  are  greatly  larger  than 
the  correfponding  arteries,  and  difcover  feveral 
valves  in  their  diftribution  without  the  abdomen. 
They  form  a  plexus  on  each  fide  of  the  artery,  fo 
as  to  refembie  the  fhoots  of  a  vine.  As  it  afcends 
in  the  abdomen,  it  forms  at  la  ft  into  a  fingle 
trunk  on  the  right  fide,  terminating  in  the  vena 
cava,  and  on  the  left  fide  in  the  renal  vein. 

CCCCXXXII. 
To  enter  more  minutely  into  the  ftructure  of  thi 
tefticle,  we  find  the  feminal  tubes  of  a  cylindrical 
form,  dividing  into  branches,  and  when  drawn 
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out  they  extend  to  an  amazing  length.  They  are 
collected  firft  into  larger,  and  then  into  {mailer 
bundles,  till  each  of  the  fmaller  is  formed  into  a 
fingle  tube,  coiled  up  in  a  conical  form  ;  and  from 
the  convoluted  tubes,  ftraight  veflels,  or  vafa  refta, 
are  fent  out  in  equal  number,  forming  an  irre- 
gular plexus,  or  net-work,  termed  rete  vafculofum. 
This  network  fends  out  again  from  1 2  to  1 8  ftraight 
tubes,  or  vafa  deferentia,  which  carry  the  femen 
from  the  tefticle  to  the  epididymis.  Thefe  ftraight 
veflels  then  become  convoluted,  and  form  conical 
bundles,  or  coni  vafculofi,  firmly  connected  by 
cellular  membrane,  and  which  compofe  more 
than  a  third  part  of  the  epididymis.  They  at  laft 
unite  into  a  fingle  tube,  which,  conftituting  the 
moft  of  the  epididymis,  forms  the  paflage  for  the 
tranfmiflion  of  the  femen.  In  its  courfe  it  en- 
larges, becomes  lefs  convoluted,  and,  expanding 
its  ftru£ture,  it  comes  out  in  a  ftraight  direction, 
under  the  name  of  the  vas  deferens. 

CCCCXXXIII. 
Veficula  Seminahs. 
From  the  epididymis,  we  are  led  to  the  vefi- 
culae  feminales,  two  pyriform  receptacles,  fituated 
between  the  bladder  and  rectum,  at  a  confiderable 
diftance  from  each  other,  and  each  compofed  of  a 
convoluted  tube  with  irregular  procefles,  fur- 
rounded  by  veflels,  nerves,  and  cellular  mem- 
brane.   Internally,  they  confift  of  irregular  cells, 
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which  communicate  freely  with  each  other,  though 
varying  in  fize  and  appearance  in  different  fub- 
je&s. 

CCCCXXXIV. 
Between  thefe  veficles  the  vafa  deferentia  be- 
come cellular,  and  expand,  patting  forward  till 
they  arrive  at  the  proftate  gland,  where  they 
freely  communicate  with  each  other.  Here  a 
fmall  canal  is  fent  out  from  each  of  them,  which 
pierces  obliquely  the  proftate  gland,  and  ter- 
minates in  the  under  part  of  the  neck  of  the 
bladder.  The  orifices  of  thefe  canals  are  feparated 
from  each  other  by  a  caruncle,  or  round  projec- 
tion of  the  membrane  of  the  urethra,  termed  the 
veru  mentanum. 

ccccxxxv. 

Proftate  Gland. 
The  proftate  gland  lies  immediately  under  the 
fymphyfis  of  the  pubis,  Tefting  upon  the  reclum. 
It  clofely  embraces  the  neck  of  the  bladder  and 
beginning  of  the  urethra.  In  fize  it  is  equal  to  a 
walnut,  and  in  ftiape  like  a  heart  on  cards,  with 
its  bafe  to  the  bladder,  and  point  to  the  penis.  It 
is  a  firm  gland,  with  fome  fpongy  fubftance,  and 
it  fends  out  no  lefs  than  10  or  12  duels,  which 
open  obliquely  at  the  fides  of  the  urethra  and 
adjacent  parts. 

CCCCXXXVI. 
The  circulation  and  nerves  of  thefe  parts  U 
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fupplied  by  the  fame  veflels  that  fupply  the  genital 
fyftem  in  general. 

CCCCXXXVII. 

In  examining  the  ufcs  of  the  parts  defcribed, 
we  find,  that  while  the  convoluted  flructure  of 
the  tefticle  feparates  the  femen  from  the  fper- 
matics,  it  is  carried  to  the  epididymis,  and  thence 
through  the  vas  deferens  by  a  long  and  flow  courfe 
into  the  veficulse  feminales.  The  ufe,  however, 
of  the  veficulse  feminales  is  undetermined,  and 
they  are  fuppofed  rather  to  feparate  a  particular 
mucus  efiential  to  the  perfection  of  the  femen  in 
its  paflage,  than  as  ferving  merely  fpr  a  receptacle 
of  it.  The  fecretion  of  the  proftate  gland  ferves 
alfo  in  a  fimilar  manner  fome  ufeful  purpofe,  of 
which  conjecture  only  C3n  be  formed. 

CCCCXXXVIII. 

Thus  the  femen  palTes  upwards  through  the  tef- 
ticle, then  through  the  epididymis,  to  be  depofited 
in  the  veficulse  feminales,  into  which  it  regurgi- 
tates from  the  vas  deferens,  as  the  gall  to  the  gall 
bladder  from  the  liver  j  and,  by  a  reverfe  motion, 
when  neccflary,  it  is  thrown  into  the  urethra. 
Near  to  the  mouths  of  the  feminal  du&s  we  find 
the  mouths  of  the  proftate  glands  opening  ;  and 
alfo  Cowper's  glands,  the  nature  of  which  we  do 
not  pretend  to  explain:  and  in  the.  whole  courfe 
of  the  urethra,  we  find  tubes  pouring  out  mucus 
to  defend  the  paflage  from  the  acrimony  of  the 
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urine,  which,  as  it  advances,  prefies  out  the  mu- 
cus from  them  ;  and  thefe  are,  beyond  all  doubt, 
generally  affecled  in  the  gonorrhcea,  though  that 
difeafe  may  alfo  affect  the  other  parts. 

CCCCXXXIX. 

Penis. 

The  penis,  the  next  part  that  follows,  is  com- 
pofed  of  three  fpongy  fubftances,  two  of  which 
form  the  body  of  the  penis,  or  the  upper  part, 
termed  its  corpora  cavernofa,  and  the  third  fur- 
rounds  the  urethra,  named  its  fpongy  body.  They 
are  all  covered  with  a  continuation  of  the  common 
teguments,  which  are  thinner  than  elfewhere,  and 
which  poffefs  below  a  quantity  of  cellular  mem- 
brane without  fat. 

CCCCXL. 

Thcfe  teguments  form  at  its  anterior  extremity 
a  loofe  fold,  named  the  prepuce,  which  is  con- 
nected to  the  glans,  or  under  and  anterior  part, 
by  a  triangular  fold  or  bridle,  termed  the  frcenum. 

CCCCXLI. 

In  their  fhape,  the  corpora  cavernofa  refemble 
two  irregular  cylinders  clofely  applied  to  each 
other,  covered  by  a  ftrong  ligamentous  fheath 
with  tranfverfe  and  oblique  fibres.  They  arife 
alfo  by  two  crura,  or  conical  extremities,  from  the 
crura  of  the  ofla  ifchii  and  pubcs,  to  which  they 
are  connected  by  ligamentous  fubftance.    At  the 
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under  part  of  the  fymphyfis  they  form  a  union 
which  continues  till  they  terminate  in  the  glans 
or  rounded  extremity. 

CCCCXLII. 
From  the  upper  part  of  the  root  of  the  penis 
proceeds  a  triangular  procefs,  connected  to  the 
fymphyfis,  and  named  the  fufpenfory  ligament  of 
the  penis,  by  which  its  body  is  fupported,  and  its 
preflure  upon  the  fcrotum  prevented. 

CCCCXLIII. 

The  principal  vein  of  the  penis  runs  in  a  groove 
in  the  upper  part  of  the  corpora  cavernofa,  and 
below  in  a  channel  left  for  the  urethra.  The 
internal  ftructure  of  the  corpora  cavernofa  is  fimi- 
lar  to  the  cancelli  of  the  bones,  and  confifls  of 
loofe  reticular  plates  freely  communicating  with, 
each  other.  Over  the  cavernous  cells  the  arteries 
are  freely  difperfed,  and  open  into  them  fo  as 
fully  to  fill  them  when  diftended,  and  to  tinge 
them  in  the  relaxed  ftate.  The  junction  between 
the  corpora  cavernofa  is  made  by  a  continuation 
of  their  elaftic  covering,  which  forms  a  fort  of 
partition,  and  this  partition  is  compofed  of  cords 
that  run  in  a  parallel  direction  from  the  upper 
part  of  the  peni6  to  the  urethra.  Between  thefe 
cords  fiflures  are  left  for  the  paffage  of  the  blood 
without  obftru£Uon. 

CCCCXLIV. 

The  fpengy  body  of  the  urethra  lies  under  the 
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corpora  cavcrnofa,  and  projects  beyond  them.  It 
begins  beyond  the  union  of  the  corpora  cavernofa, 
and  terminates  at  the  extremity  of  the  glans. 
Its  external  covering,  though  the  fame,  is  more 
delicate  than  that  of  the  corpora  cavernofa.  The 
pofterior  part  of  it,  fituated  within  the  flcin  of  the 
peritonxum,  and  extending  from  the  root  of  the 
penis  to  near  the  anus,  is  dilated  into  a  longi- 
tudinal prominence  of  a  conical  form,  termed 
the  bulb  of  the  urethra,  divided  anteriorly  by  a 
feptum. 

CCCCXLV. 
The  glans,  or  termination  of  the  fpongy  body 
of  the  urethra,  anteriorly  is  feparated  from  the 
corpora  cavernofa  by  a  continuation  of  their  liga- 
mentous (heath,  and  is  encircled  by  a  prominent 
margin  pofteriorly,  termed  the  corona  glandis, 
behind  which  is  the  neck.  The  furface  of  the 
glans  confilts  of  a  venous  plexus,  and  nerves  con- 
tinued in  a  fine  membrane  from  the  infide  of 
the  prepuce,  which  give  it  fenfibility.  The  cervix 
and  corona  of  the  glans  is  befet  with  febaceous 
follicles  or  glandular  odoriferse.  The  internal 
ftru&ure  of  thefe  parts,  refembles  that  of  the  cor- 
pora. 

CCCCXLVI. 
The  urethra,  the  next  part,  is  a  long  canal,  in 
diameter  the  fize  of  a  writing  quill,  terminating 
hy  a  longitudinal  orifice  at  the  point  of  the  penis, 
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after  running  from  the  under  and  forepart  of  the 
bladder  through  the  corpus  fpongiofum.  It  de- 
fcends  fomewhat  at  its  origin,  and  then  paffes 
under  the  fymphyfis,  to  which  it  is  clofely  attach- 
ed by  cellular  fubftance.  Three  dilatations  of  it 
are  commonly  obferved  in  the  courfe  of  the  penis : 
one  at  the  proftate,  the  feennd  in  the  bulb,  and 
the  third  at  the  commencement  of  the  glans. 
Thefe  are  equalled  by  the  fame  number  of  con- 
tractions, and  this  irregular  ft.rucl.ure,  along  with 
its  particular  ufes,  renders  it  fo  liable  to  difeafe. 
Between  the  point  of  the  proftate  and  part  where 
the  urethra  penetrates  the  corpus  fpongiofum  about 
a  finger's  breadth,  the  ftruclure  is  chiefly  mem- 
branous, covered  only  by  cellular  fubftance.  At 
the  upper  fide  the  urethra  becomes  inclofed  in 
the  corpus  fpongiofum,  which  continues  to  its 
termination. 

CCCCXLVII. 
The  lining  of  the  urethra  internally  is  highly 
vafcular*  and  nervous,  with  fome  flight  power  of 
contraction.  Between  the  corpus  fpongiofum  and 
this  membrane,  efpecially  towards  the  feptum, 
numerous  lacunae,  of  different  fizes,  are  placed  j 
fome  of  which,  near  the  glands,  are  very  large. 
They  obferve  a  longitudinal  direction  from  be- 
hind forward,  and  perforate  the  urethra  by  fmall 
orifices  difcharging  a  thick  mucus  to  defend  it 
from  irritation. 
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CCCCXLVIII. 

BefiJes  the  lacunar  between  the  bulb  and  pro- 
late gland,  two  fmall  bodies,  covered  by  the 
accelerator  mufcles,  are  frequently  met  with, 
having  duels  into  the  urethra,  and  ferving  the 
fame  purpofe  with  the  lacunx,  named  Cowper's 
glands. 

CCCCXLiX. 
Having  examined  the  ftruclure  of  the  male 
organs,  the  ufe  of  the  feveral  parts  naturally 
comes  into  detail,  and  chiefly  the  veffels  and  the 
duels  of  the  feminal  organs.  The  firft  thing 
that  ftrikes  us,  is  the  fituation  of  the  teftes,  ori- 
ginally within  the  body,  and  the  length  of  the 
fpermatie  artery  running  fo  far  before  it  termi- 
nates on  the  tefticles.  Some,  of  late,  would  per- 
fuade  us,  that  there  is  nothing  fingutar  in  the 
length  of  the  fpermatie  artery,  that  it  tikes  its 
rife  from  the  place  neareft  to  the  teCicle  of  the 
foetus,  and  is  afterwards  drawn  out  from  hecef- 
fity.  Now  this  notion  is  to  be  rrjecled  \  for  the 
fpermatie  artery  of  a  ram  (hews  the  fame  flruc- 
ture,  and  difplays  alio  valt  numbers  of  convolu- 
tions which  it  makes  in  its  defcent  to  the  teflicle. 
By  a  calculation,  if  it  was  drawn  out  to  a  flraight 
line,  it  would  meafure  about  20  feet.  And  we 
find  that  this  artery  is  larger  at  the  tefticle  than 
at  its  origin,  notwithstanding  that  it  gives  off'  a 
number  of  branches.    This  arrangement  cannot 
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be  fuppofed  to  be  made  in  vain ;  we  muff  con~ 
ceive  that  a  change  is  made  neceflary  for  the  pre- 
paration of  the  femen,  that  the  length  of  the 
artery  is  of  ufe  in  a  manner  that  we  cannot  pre- 
tend to  fpecify.  From  this  view  in  other  animals, 
we  are  tempted  to  draw  a  fimilar  conclufion  with 
regard  to  it  in  man,  where  we  would  have  ex- 
pected to  find  it  taking  its  origin  half  way  between 
its  original  place  in  the  abdomen  and  its  after 
place  in  the  fcotum,  i.  e.  about  the  bottom  of  the 
iliaca  communis.  So  that  fome  change  is  made 
on  the  blood  in  its  defcent  depending  upon  the 
unufual  length  of  the  artery,  and  therefore  we 
may  admit  a  name  applied  by  the  ancients  chiefly- 
to  the  veins,  calling  them  vena:  preparantes :  we 
may  conceive  that  the  artery  does  prepare,  or 
begin  to  make  changes  fit  for  the  feparation  of 
th«  fenacn,  before  it  reaches  the  ghiul.. 

CCCCL. 

In  next  examining  the  vein,  it  bears  an  un- 
common proportion  to  the  artery.  Perhaps  fome 
further  ufe  is  to  be  derived  from  the  numerous 
large  veins  favouring  the  return  of  the  blood  to  the 
heart  '>  and  we  obferve  from  experience,  that  that 
vein  is  more  apt  to  grow  varicofe  than  almofl  any 
other  in  the  body.  In  fome  perfons  it  is  fwelled. 
to  fuch  a  bulk  as  to  ftretch  the  flcin  of  the  fcro- 
fcum  ;  fo  it  may  be  miftaken  for  a  rupture,  or 
other  complaints*,  but  if  we  apply  rhe  hand  to 
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the  fcrotum,  the  fwelling  is  unequal,  and  it  gives 
a  feel  different  from  that  of  a  hernial  fac,  or  one 
filled  with  water. 

CCCCLI. 

We  diftinguilh  a  number  of  chords,  and  all  of 
them  foft,  and  we  find  the  fwelling  running  the 
whole  length  of  the  chord  •,  and,  in  the  horizontal 
pofition,  it  in  a  great  meafure  fub fides ;  and 
raifing  the  body,  the  fwelling  gradually  increafes, 
and  the  blood  enters  the  vein  from  beneath  up- 
wards. Tracing  the  minute  branches,  we  find 
them  entangled  together-,  fo  they  were  thought 
uncommon  anaftomofes,  but  the  injections  keep 
their  courfe ;  and  we  can  give  a  general  rednefs 
to  the  ducts  within  the  tefticle,  and  we  find 
confiderable  arteries  dividing  minutely  upon  the 
feminal  duels. 

CCCCLII. 

With  regard  to  the  feminal  duets,  the  bulk  of 
the  tefticle  is  very  much  owing  to  a  number  of 
threads  convoluted,  which,  from  injection,  we 
find  to  be  hollow  tubes.  Meafuring  the  fize  of 
thefe  tubes,  and  examining  the  general  bulk  of 
the  tefticle,  we  find",  that  if  the  whole  tefticle  were 
fuppofed  to  be  formed  of  fuch  tubes,  the  length 
would  be  nearly  equal  to  50,000  feet,  or  near 
to  a  mile  in  length.  Now  we  cannot  accurately 
determine  how  much  of  the  real  bulk  depends 
upon  the  red  blood  circulating  in  the  vefiel?,  but 
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it  is  evident  that  much  more  than  the  one  half  of 
the  bulk  is  owing  to  the  feminal  duets,  and  the 
length  of  thefe  is  not  lefs  than  3000  feet  in  each 
tefticle. 

CCCCLIII. 

The  next  point  is  the  number  of  ducts  enter- 
ing into  the  compofition  of  the  tefticle,  which  is 
not  fo  very  difficult  to  be  determined  as  might 
be  imagined  ;  becaufe  in  the  tefticle  there  is  a 
ftructure  that  is  altogether  fingular.  We  find  a 
number  of  fmall  duels  joining  into  larger  ones  in 
other  glands,  and  therefore  the  duct,  continually 
increafmg ;  but  here  the  ducts  run  parallel  to 
each  other,  without  any  anaftomofes,  or  any  divi- 
fion,  or  any  gland  or  knot  from  which  they  are 
derived ;  fo  we  need  only  attend  to  that  end 
which  communicates  with  the  epidydimis,  and 
we  can  reckon  150  different  du£ls ;  and  fup- 
pofing  that  the  mercury  has  not  filled  more  than 
the  half,  there  are  300  fuch  tubes  compofmg  each 
of  the  tefticles,  fo  that  each  may  be  about  10  feet 
in  length.  Thefe  are  every  where  convoluted  in 
fuch  a  manner,  that  we  trace  the  courfe  with  dif- 
ficulty; and  the  blood  veffcls  divide  upon  the 
furface,  and  perform  the  fecretion  in  a  particular 
manner.  A  coloured  matter  is  even  feen  to  pafs 
from  the  artery  into  the  tubes,  though  we  fill 
them  with  the  utmoft  difficulty. 
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Now  each  of  the  tubes  may  be  fcarce  the  two 
hundredth  part  of  an  inch  when  tilled  with  mer- 
cury, which  increafes  their  diameter  nearly  double; 
and  we  can  trace  the  courfe  of  thefe  ducts  the 
whole  way  to  the  veficula;  fern  males.  The  divi- 
fion  of  thefe  convoluted  and  ferpentine  tubes  is 
not  merely  formed  by  blood  vefiels,  but  there  are 
thin  layers  of  the  tunica  propria,  or  albuginea, 
which  Aide  in  between,  dividing  one  bundle  from 
another,  though  not  in  a  regular  manner,  as  an 
orange  is  divided  by  ftptula.  When  thefe  tubes 
ran  to  the  upper  and  back  part  of  the  tefticle, 
they  become  ftraight ;  we  find  vafa  recta  that 
come  out  of  them,  and  there  they  communicate; 
or  there  is  a  rete  teftis,  or  the  feveral  duels  of 
the  tefticle  that  communicate  juft  within  the  tunica 
albuginea  adhering  to  it;  and  we  find  a  number 
of  vafa  recta  coming  out,  and  conveying  the 
femen  into  the  epidydimis,  fo  called  v.ifa  effcren- 
tia,  the  number  from  twelve  to  fifteen  or  eighteen. 
After  running  a  little  way,  they  become  con- 
voluted. Now  thefe  coni  vafculofi  run.  alfo  from 
the  beginning  of  the  epidydimis,  and  after  fome 
time  they  all  unite  into  a  (Ingle  tube;  for,  upon 
fixing  a  tube  with  mercury  into  the  vas  deferens, 
and  cutting  the  epidydimis  tranfverfely  beyond 
the  middle,  the  injection  runs  out  from  one  orifice 
only  ;  and  upon  feparating  the  coni  vafculofi,  they 
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all  unite  into  one  duct.  This  at  firft  is  not  larger 
than  a  (ingle  hair  from  a  horfe's  tail,  but  gradually 
becomes  wider,  as  we  come  near  to  the  vas  de- 
ferens ;  and  it  defcribes  20  feet  at  lead  before 
it  terminates  in  the  vas  deferens. 

CCCCLV. 

Thus  after  the  femen  is  feparated  from  the  ar- 
teries, it  acquires  its  properties  in  a  great  meafure 
by  ftagnation  and  abforption,  in  palling  through 
the  feminal  tubes  ;  and  we  obferve  an  uncom- 
mon number  of  lymphatic  veflicks  arifing  from 
the  telticle. 

CCCCLVI. 

One  would  be  furprifed  to  conceive  by  what 
power  the  femen  can  defcribe  fo  long  and  intri- 
cate a  courfe;  und  we  mull  fuppofe  that  thefe 
tubes  poflefs  a  truly  mufcular  or  living  power. 
We  cannot  obferve  the  contractions,  or  fee  the 
fibres ;  but  the  reafon  of  the  thing,  and  the  ob- 
fervation  that  pamons  have  been  found  to  occafion 
fwellings  in  the  feminal  duds,  lead  to  this  fup- 
pofition.  In  the  dog  kind  the  copulation  is  tedi- 
ous, becaufe  the  veficulse  feminales  are  wanting ; 
fo  the  femen  is  brought  round  in  that  time  from 
the  tefticle,  and  it  muft  pafs  quicker  than  at  other 
times,  and  there  muft  be  a  living  power  to  con- 
vey it,  the  vis  a  tergo  affifting  in  fome  meafure. 
CCCCLVII. 

By  attending  to  the  fituation  of  the  epidydimis, 
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we  diftinguifh  a  fwelling  in  the  du£ts  from  one  in 
the  tefticle  or  chord.  The  principal  part  of  the 
chord  enters  upon  the  inner  fide,  and  the  epidy- 
dimis  is  longer  than  the  tefticle,  fo  that  the  bottom 
of  it  can  be  diftinctly  felt.  We  likewife  fee  that 
the  flighted  wound  of  the  epidydimis  beyond  its 
middle  may  interrupt  the  courfe  of  the  femen,  fo 
that  a  furgeon  ought  to  be  cautious  not  to  punc- 
ture it  in  the  fmalleft  degree.  Even  if  any  fwtll- 
ing  forms  that  can  prefs  upon  a  fingle  turn  of  the 
du£r,  the  whole  organ  above  will  be  aflc£lcc!  •> 
and  if  it  begins  at  the  lower  end  of  the  epidydi- 
mis, unlefs-it  is  fpeedily  removed,  the  whole 
epidydimis  and  tefticle  will  he  affe&ed.  But  con- 
fulerablc  fwellings  often  remain  at  the  beginning 
of  it,  in  the  coni  vafculofi,  without  ailccling  the 
tefticle  ;  becaufe,  from  the  communication  at  the 
rete  teftit,  it  paHcs  into  the  coni  vafculofi.  ) 

CCCCLVIIT. 

The  va 9  deferens  runs  down  at  the  back  of  the 
bladder,  then  ends  in  the  veficu're  feminales,  in 
this  manner:  fnppofe  the •  inteftinum  ca?cum,  the 
part  of  it  prefled  againfl.  each  other,  and  that  the 
vas  deferens  coming  down  again  ft  it,  approache  s 
nearer  to  the  veHculx  feminalea,  and  is  more 
convoluted  ;  and  add  to  the  intcftinurrf  crccum 
a  number  of  inteftinuh  ca:cn,  feveral  facs  con- 
taining the  femen,  and  add  the  fame  to  the  vr.s 
deferens,  the  fmfr.ce  is  greatly  mciVnftd,  w";h  a 
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view  of  adding  to  the  qualities  of  the  femen. 
Perhaps  the  proftate  gland  mixes  its  liquors  with 
the  femen  within  the  penis;  but  that  is  not  fo 
effential  as  the  liquor  in  the  tefl.es;  for  in  fome 
clafl'es  of  animals,  as  in  birds,  it  is  wanting,  yet 
the  uructure  of  the  tefticle  is  the  Time  as  in  man, 
fo  it  is  only  of  fecondary  ufe.  There  is  a  quantity 
of  mucus  difcharged  for  a  defence  againft  the 
urine. 

CCCCLIX. 

The  only  thing  that  remains  is  the  ere£lion  of 
the  penis.  Some  have  conceived  that  it  depends 
upon  an  unufual  flow  of  blood  made  from  the 
arteries,  by  their  ofcillations  being  increafed. 
The  common  opinion  is,  that  it  depends  upon  a 
difficult  return  of  the  blood  through  the  veins; 
and  if  the  veins  are  tied  up,  the  penis  is  in  a  cer- 
tain degree  diflended. 

CCCCLX. 

The  only  difficulty  is  to  determine  the  means  I 
by  which  the  (toppagc  is  made,  for  that  has  been 
improperly  explained;  viz.  that  the  vena  ipfius 
penis  runs  on  the  pelvis,  and  that  the  mufcles 
prefs  it;  but  they  rather  draw  down  the  penis, 
arid  make  a  preifure  againft  the  corpora  cavernofa. 
The  vena  penis  poflefles  a  mufcular,  or  contrac- 
tile power,  for  it  is  reder  and  thicker  than  the 
other  veins  ;  and  the  principal  plexus  panes  away 
from  the  artery  in  a  very  unufual  manner  within 

6 


AND  DISSECTION. 


ccxliii 


the  levatores  ani,  and  is  expofed  to  the  action  of 
thefe  mufcles,  which  are  in  action  at  the  time  ; 
and  fome  degree  of  contraction  in  the  coats  of 
the  veficulac  feminales  may  aflilt  in  emptying 
them.  The  weight  merely  of  the  urine  may  dif- 
pofe  to  the  erection  of  the  penis,  and  the  blood 
being  effufed  into  the  cells  caufes  the  diftention. 

cccclxi. 

Female  Parts  of  Generation. 
The  female  parts  of  generation  have  commonly- 
received,  from  anatomifts,  a  divifion  into  externa! 
and  internal,  or  thofe  which  appear  to  view  on 
the  mere  expofure  of  the  body;  and  thof?,  again, 
which  are  more  deeply  fituated,  require  a  feparation 
of  parts,  and  a  more  minute  infpeclion  to  detect 
rhem.  The  former  comprehends  the  inons  veneris, 
the  labia  externa,  nymphie,  and  clitoris ;  the 
latter  the  vagina,  the  uterus,  and  its  appendages. 

ccccLXir. 

The  mons  veneris  is  the  rifmg  eminence  we  find 
fituated  at  the  termination  of  the  recti  mufcles, 
or  immediately  above  the  next  part,  the  labia 
externa.  It  is  compofed  of  a  quantity  of  adipofc 
fubftance,  which  forms  the  fkin  into  a  kind  of 
tumour  ;  and  on  this  the  firft  figns  of  puberty 
come  to  be  confpicuous.  It  is  through  this  part 
alfo,  an  incifion  is  directed  in  thofe  cafes  where  a 
divifion  of  the  fymphyfis  to  enlarge  the  pubis  by 
the  operation  of  Sigault  is  made. 
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CCCCLXIII. 
From  itj  inferior  part,  on  each  fide,  arife  the 
labia  pudendi.  In  their  texture,  they  refemble 
the  mons  veneris;  and  in  their  appearance  a  great 
variety  prevail  in  different  fubje£ls.  In  fome 
they  are  large  and  protuberant ;  in  others,  again, 
they  are  Ihort  and  flaccid.  Before  parturition, 
however,  they  are  generally  fhorter  and  more 
confined  than  afterwards,  for  they  become  length- 
ened by  repeated  labours;  and  in  fome  cafes  alfo 
their  fatty  part  decreafing,  they  become  harder, 
arid  lofe  their  fenfibility.  Their  extent  is  moftly 
from  the  fymphyfis  of  the  pubes  to  near  the  anus, 
a  fmall  fpace  only  termed  the  perinreum,  or  four- 
chettc,  intervening  to  form  a  divifion  ;  yet,  in 
particular  cafes,  they  have  been  found  to  extend 
to  the  anus  itfelf.  Internally,  the  membrane 
which  lines  them  feems  more  condenfed  than  the 
external,  and  is  furnifhed  with  a  number  of  fmall 
glands  which  excrete  a  febaceous  liquor  for 
moiftenmg  their  furface.  By  their  foftnefs  they 
give  no  refiftance  to  the  palTage  of  the  child  when 
fo  far  advanced  during  labour;  and,  at  the  fame 
time,  they  form  a  fufficient  covering,  by  their 
junction,  for  defending  from  external  injury  the 
parts  below. 

CCCCLX1V. 
On  feparating  the  labia  appear  two  fmall  flefhy 
bodies  of  a  fimilar  figure.    They  are  termed  the 
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lty»ph«,  and  confill  of  a  doubling  of  the  internal* 
membrane  which  lines  the  labia  and  the  interiur 
parts.  They  differ  in  their  appearance  hi  different 
women,  and  are  of  a  texture  very  vafcular,  efpe- 
cially  in  their  inner  furface.  Bendes  the  purpofes 
rhey  ferve  in  coition,  their  chief  ufe  feems  to  be 
to  direct  the  Sow  of  the  urine,  for  they  po(k;fs  ar 
mufeular  contraction  at  each  time  of  its  emifnon  ; 
though  this  is  ftill  more  remarkable  in  fome 
animals,  as  mares-,  in  which  aifo  the  Libia  have 
in  fome  degree  the  fame  power.  In  girls,  they 
difcover  fomewhat  of  a  corrugated  appearance,, 
and  are  very  fmall ;  but  after  the  age  of  puberty, 
or  on  the  application  of  any  ftimulus  to  increafe 
an  afflux  of  their  circulation,  their  fize  becomes 
enlarged.  Hence  they  are  fuller  and  more  pro- 
tuberant in  proftitutes,  and  lefs  fo  in  modefi; 
women.  This  enlargement  is  fometimes  preter- 
natural, efpecially  in  hot  climates,  where  an  opera- 
tion for  their  explanation,  named  nymphotomy,  is 
therefore  required. 

CCCCLXV. 
Immediately  above  the  nymphre,  the  latter 
being  fomewhat  connected  to  its  inferior  part, 
is  obfervable  a  fmall  glandular  fubftance.  It 
confifls  chiefly  of  a  congeries  of  veflels,  covered 
by  a  loofe  fkin,  received  from  the  internal  mem- 
brane of  the  labia,  termed  its  preputium  ;  and 
this  vafcular  part,  or  proper  body  of  the  clitoris, 
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takes  its  origin  from  the  inferior  part  of  the  ofi'a 
pubis,  by  means  of  two  crura  which  unite  here 
to  form  it.  'it  has  commonly  been  compared  to 
the  penis  of  the  male,  and  in  fome  refpecls,  per- 
haps, refembles  it.  For,  as  it  receives  a  more 
than  ufual  quantity  of  fluids  above  the  parts  de- 
fcribed,  it  pofleffes  alfo  a  greater  degree  of  tur- 
gefcence  ;  and,  from  its  fenfibility,  as  its  increafc 
of  fluid  is  eafily  produced  by  the  application  of 
any  flimulus,  it  has  become,  in  confequence  of 
the  latter,  and  by  the  dilatation  of  its  veffels, 
frequently  elongated  to  fuch  a  degree  as  to  fhew 
a  fimilar  erection.  It  differs,  however,  from  the 
male  penis  in  fonte  particular  circumflances,  for 
it  has  no  apertuie  or  perforation  for  the  tranf- 
milUon  of  any  fluid,  and  confequently  no  corpora 
fpongiofj,  and  it  is  tied  down  likewife  by  a  kind 
of  f-ufpenfory  ligament,  as  has  been  apparent  in 
thofe  who  have  been  fhewn  for  hermophradites. 

cccclxvl 

Between  the  nymph  a:  there  appears  on  their 
feparation  a  hollow  fp.ic-f,  named  the  fofia  navicu- 
laris,  in  the  middle  of  which  is  obfcrvable  a  fmall 
prominence,  or  granulated  point,  being  the  ori- 
fice of  the  urinary  pa  Sage  j  or  urethra,  in  the 
female.  It  is  larger  than  that  in  the  male,  and 
admits  in  diameter  the  fize  of  a  quill.  Its  whole 
length  meafures  only  about  i|  inch  from  the 
bladder,  which  pofleffes  at  its  neck  no  proflate 
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gland,  and  forms  the  lefs  refiftance  by  this  ftate  of 
the  parts  to  the  paffage  of  calculi.  By  the  pro- 
minence obferved  in  its  orifice,  the  urethra  is 
eafily  diitinguifhed  bythe  feci;  and  round  it  there 
is  alio  fituated  a  number  of  mucous  glands,  which 
excrete  a  liquor  for  defending  the  parts  from  the 
influence  of  the  urinary  acrimony,  uv.d  thefe,  at 
times,  being  attacked  by  inflammation,  acquire 
fuch  a  patulous  flate,  as  to  equal  in  diameter  the 
fize  of  the  urethra  iticlf ;  for  which  they  are  even 
fometimes  in  fuch  inftances  miflaken. 

cccci.xvir. 

About  two  inches  or  iefs  below  the  Gfre+htfa, 
la  ft  defcribed,  by  which  its  orifice  is  fometimes 
concealed  in  women  who  have  born  children,  on 
feparating  the  labia  appears  the  firft  of  the  internal 
parts,  or  the  mouth  of  a  large  hollow  tube,  termed 
the  vagina,  which  opening  is  called  the  os  externum. 
It  forms  the  entrance  to  the  more  interior  parts, 
and  is  the  paffage  through  which  the  foetus  is 
tranfmitted  in  delivery.  Anteriorly,  it  is  connected 
to  the  bladder,  which  is  fomewhat  larger  in  the 
female,  and  more  rounded  in  its  fiiape  than  in 
the  male  ;  and  pofleriorly,  to  the  rectum.  Hence 
injuries  happening  here  are  continued  through 
thefe  organs,  and  a  paffage  for  the  urine  and  _ces 
lias  thus  frequently  taken  place  for  life  from  this 
fituarion.    It  confifts  of  three  coats,    i.  A  muf- 
cukuv  by  means  of  which  its  fibres  poffefs  the 
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power  of  contraction,  and  therefore  its  dirnenfions 
Vary  at  different  times  •,  and  fo  ftrong  is  this  muf- 
cuhr  power  which  the  vagina  poflefles,  as  fre- 
quently to  throw  inttruments  from  their  place 
when  introduced  for  the  purpofe  of  delivery.  2cl'y} 
A  rugous-,  and  an  intermediate  quantity  of 

cellular  fubftance.  In  its  appearance,  it  is  fome- 
thiug  fimilar  to  the  membrane  of  the  palate  ;  for 
before  parturition,  or  in  ycung  girls,  it  poffeffes 
on  its  internal  furface  a  number  of  corrugated  or 
wrinkled  folds,  termed  its  rugce,  which  are  placed 
in  a  tranfverfe  direction,  in  the  form  of  an  arch, 
fo  as  to  allow  a  greater  enlargement  of  its  dia- 
meter when  expanded  by  the  preffure  of  the  foetal 
head  in  its  expulfion  to  delivery.  It  is  on  this 
account,  alfo,  we  find  them  moft  numerous  on  it9 
anterior  fide,  where  it  lies  towards  the  urethra, 
and  where  the  greateft  degree  of  extenfion  for  the 
enlargement  of  its  limits  is  required.  Its  length 
varies  at  different  periods,  and  in  the  unimpreg- 
narcd  ftate  it  is  generally  three  inches,  though  it 
depends  for  this  on  the  fituation  of  the  uterus. 
After  conception,  the  uterus  falling  lower,  it  be- 
comes fhorter.  As  the  uterus,  however,  fhetches 
upwards,  it  proportionally  lengthens  out  the  va- 
gina; and,  as  its  orifice  projects  loofely  into  its 
cavity,  whatever  caufe  relaxes  the  vagina,  occafions 
its  falling  lower.  The  fame  variety  prevails  alfo 
in  its  width.    At  the  age  of  puberty  it  is  ufually 
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fo  ftraight  as  hardly  to  admit  a  finger  ;  and  in  the 
firft  coition,  therefore,  the  introduction  of  the 
penis  becomes  difficult.  When  conception  in  fuch. 
circumftances  takes  place,  labor  is  on  this  account 
tedious  and  difficult,  and  a  long  time  is  neceflary 
for  the  ftretching  of  the  parts.  After  child-bear- 
ing, however,  its  dilatation  becomes  fo  great,  as 
eafily  to  admit  the  whole  hand  ;  though,  even  in 
fhis  ftate,  from  its  contractile  nature  it  can  ac- 
commodate itfelf  to  the  fize  of  any  exciting  body- 
introduced  within  its  cavity.  The  degree  of  this- 
contractility  has  been  fuppofed  by  fomc  to  depend 
on  its  diftance  from  the  period  of  menltruation,- 
by  which  the  whole  of  the  genital  fyftem  is  re-^ 
laxed,  and  particularly  the  paflages* 

CCCCLXVIIL 
In  its  diameter,  the  v.igina  differs  at  different 
places;  for  at  its  two  extremities  it  is*more  con-^: 
tradted  than  in  the  middle.     The  os  externum 
we  find  furrounded  with  a  mufcle  whofe  fibres  run' 
in  a  circular  direction,  ami  ferve,  by  this  mean?, 
when  excited  into  action,  ftrongly  to  contract  it. 
They  take  their  rife  from  the  ofla  pubis,  under' 
the  fituation  of  the  clitoris  ;  and,  by  this  mufcle," 
in  thofe  women  who  are  advanced  in  life  before 
the  occurrence  of  pregnancy,  a  refinance  to  the 
pafTage  of  the  head  for  the  fpace  of  fome  hours  is 
formed.     In  youth,  alfo,  in  the  firfl  labour  ic' 
becomes  fpafmodically  conflicted,  and  polTcfles' 

m  5 


ccl  DEMONSTRATION 


the  fame  effect.  On  the  internal  furfacc  of  the 
vagina,  befides  the  rugae  mentioned,  we  obferve 
every  where  a  number  of  fmall  glands  of  the  fame 
nature  with  thofe  round  the  orifice  of  the  urethra, 
formerly  defcribed.  They  excrete  a  mucus  mod 
confpicuous  in  the  time  of  coition  and  during 
labour,  by  which  the  effects  of  the  ftimulus  at- 
tending both  thefe  operations  is  obviated,  and  the 
hazard  of  inflammation  avoided.  Its  too  copious 
difcharge  occurs  alfo  at  times,  and  forms  then  a 
difeafe. 

CCCCLXIX.  . 
But,  befides  the  mufcle  ferving  to  contract  the 
os  externum,  and  which  is  not  fo  confpicuous, 
requiring  a  pretty  accurate  diffection,  four  fmall 
glandular  bodies  are  obfervable  of  a  fimilunar  fhape, 
though  fomewhat  different  with  refpect  to  their 
particular  figure  :  in  different  objects  they  are  gene- 
rally very  regular  in  their  appearance,  termed  the 
carunculve  myrtiformes.    Many  difputes  have  pre- 
vailed among  authors  with  regard  to  their  nature 
and  ufes.    They  feem  partly  much  of  the  fame 
kind  with  the  nymphrc,  being  certain  rugofities 
of  the  fkin  to  allow  the  ftretching  of  the  parts 
when  required.    Though  pretty  diftindt  in  the 
only  part  of  life  before  parturition,  they  generally 
difappear  like  the  rugie  of  the  vagina  after  child- 
bed, which  further  confirms  our  opinion  of  their 
ufe.    Many,  however,  have  fuppofed  their  ftruc- 
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ture  glandular ;  and,  if  fo,  the  particular  offices 
they  may  ferve  by  their  excretion  we  are  Rill  at 
a  lofs  to  determine. 

CCCCLXX. 
Inftead  of  them,  or  as  fome  affirm,  previous  to 
their  appearance  in  the  infantine  ftate,  we  find  a 
thin  membrane  in-the  form  of  a  crefcent  extended 
partly  over  the  orifice  of  the  vagina,  named  the 
hymen.  No  fubjecl  has,  perhaps,  been  more  dis- 
puted by  anatomifts  than  the  exigence  of  this 
part,  and  we  have  the  authority  of  the  late  Dr. 
Hunter  for  declaring  that  it  is  never  abfent  in  a 
female  at  birth.  From  its  texture,  however,  it  is 
eafily  ruptured  by  accidental  caufos  in  childhood, 
and  then  aflumes  the  appearance  of  the  carunculce 
myrtiformes.  In  fome  cafes  it  has  been  known  to 
continue,  however,  entire  to  the  age  of  puberty, 
and  to  extend  further  over  the  os  externum  than 
ufual.  In  fuch  cafes  an  incifion  has  been  found 
neceflary  for  its  removal. 

CCCCLXXI. 
The  parts  of  the  genital  fyftem,  as  yet  examined, 
may  be  confidered  only  with  regard  to  generation 
in  a  fecondary  view ;  and  we  are  next,  therefore, 
in  our  examination  directed  to  thofe  organs  which 
are  more  interiorly  fituated,  and  with  which  gene- 
ration itfelf  is  more  immediately  connected. 
CCCCLXXII. 
The  firft  of  thefe,  at  the  extremity  of  the 
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vagina,  is  the  uterus.  It  is  fituated  in  the  middle 
of  the  pelvis,  between  the  bladder  on  its  anterior 
part,  and  the  rectum  pofteriorly;  and  hence,  in 
confequence  of  difeafe,  a  communication  with 
both  thefe,  as  in  the  cafe  of  the  vagina  before 
mentioned,  may  be  occafionally  produced.  In  its 
natural  ftate  its  figure  has  been  compared  to  a 
pear  flattened  on  its  fides,  or  to  a  fmall  powder 
ilafk ;  and  by  this  flatnefs  on  its  fides,  which  is 
moft  remarkable  pofteriorly,  where  it  joins  the 
rectum,  it  comes  to  be  more  clofely  retained  in 
its  fituation,  or  applied  to  the  neighbouring  parts. 
Auatomifts  have  commonly  defcribed  it  under 
three  divifions,  or  di(lin£l  parts  the  fuperior  and 
largeft  one  bounded  by  the  Fallopian  tubes,  being 
termed  its  fundus  ;  next  to  this  its  body,  and  its 
inferior  portion  ending  in  its  orifice,  named  the 
cervix  or  collum.  At  both  its  extremities  the 
uterus  is  a  little  convex,  and  at  its  fundus  this 
convexity  is  increafed  in  the  pregnant  ftate,  by 
which,  when  diftended,  and  rifing  above  the  pel- 
vis, as  we  (hall  afterwards  find,  it  forms  fome- 
thing  of  an  arch,  and  becomes  more  capable  of 
fupporting  the  incumbent  vifcera.  Its  fize  has 
been  commonly  fuppofed  to  meafure  longitudi- 
nally, beginning  from  its  fundus  to  its  orifice, 
three  inches  •,  and  tranfverfely,  from  two  to  one, 
according  to  the  diftance  at  which  we  take  it 
from  the  fundus.    After  the  age  of  14,  or  the 
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appearance  of  the  menfes,  it  does  not  feem  to 
increafe,  and  in  this  it  c4itTers  from  the  other 
organs  of  the  body.  Some  fmall  difference,  how- 
ever, may  be  perceived  at  eack  fucceflive  period 
of  this  difcharge,  for  before  the  evacuation,  the 
fundus  may  fometimes  be  felt  in  thin  women  by 
the  hand  applied  on  the  abdomen,  tenfe  and  more 
than  ufually  diftended  j  and  thofe  alfo,  who  are 
fubject  to  profufe  menftruation,  from  the  greater 
dilitation  of  its  velTels,  have  the  uterus  confider- 
ably  more  enlarged  than  the  others.  Some  au- 
thors deny  that  the  uterus,  internally,  before  im- 
pregnation poflefles  any  fenfible  cavity.  It  is, 
indeed,  fmall,  but  when  cut  open,  will  be  found 
very  apparent.  Its  figure  is  triangular,  two  angles 
of  which  arife  from  the  orifices  of  the  Fallo- 
pian tubes,  and  the  third  from  the  os  tincse. 
Through  its  whole  fubftance  the  uterus  feems, 
on  dilTcclion,  to  polTefs  a  very  compact  nature, 
which  has  been  compared,  from  the  whitenefs  of 
its  texture  in  the  virgin  (late,  to  the  corpora  fpon- 
giofa  penis.  Externally,  it  receives  a  covering 
from  the  peritonaeum,  and  this  covering  forms 
the  means  by  which  it  is  connecled  to  the  Fallo- 
pian tubes  and  ovaria,  while  internally,  again, 
the  fine  membrane  lining  the  vagina,  is  continued 
over  its  furface,  and  hence  it  pofleiTes  here  the 
fame  glandular  texture  with  that  of  the  vagina 
defcribed.    Before  pregnancy,  it  is  even  diftin- 
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guifhed  by  the  fame  rugous  appearance;  and 
thefe  rugae  are  moft  numerous  at  its  neck,  where, 
after  parturition,  fome  traces  of  them  in  young 
fubje£ts  dill  remain.  Iir  the  neck,  alfo,  are  con- 
fpicuous  a  number  of  fmall  lacunre,  or  du£ts, 
which  pour  out  a  mucus  for  lubricating  the  ad- 
jacent parts  of  its  cavity,  and  which  forms  a 
cement,  clofing  the  orifice  of  the  uterus  during 
geftatton.  From  our  experience  of  its  contractile 
power  in  labour,  by  the  expulfion  of  the  child  we 
are  naturally  ted  to  fuppofe  the  uterus  a  mufculaf 
organ.  Itfe  mufcular  fibres,  however,  till  after 
dtiivery,  it  is  dilucult  to  diftinguifh,  and  then  they 
appear  to  be  matted  together  irregularly,  fo  that 
there  is  no  proper  foundation  for  the  mufculus 
orbicularis  painted  by  Ruyfch.  Thefe  mufcular 
fibres,  when  perceptible,  are  moft  fo  on  its  external 
furface,  which  is  lefs  firm  than  the  internal,  and 
the  latter  again  than  the  cervix.  In  proportion 
to  its  fize,  the  uterus  receives  a  greater  quantity 
of  blood  than  any  other  organ,  the  heart  and 
lungs  excepted,  and  its  veffels  are  therefore,  even 
in  the  natural  Rate,  proportionally  large.  They 
are  derived  from  the  hypogaftrics  and  fpermatics, 
thofe  from  the  latter  being  fmalleft,  and  are  fpread 
in  a  tortuous  convoluted  manner  through  its  fub- 
ftance.  The  v  ins,  however,  are  ftill  larger  than 
the  arteries,  and  are  derived  alfo  from  the  fame 
foarce.    They  have  no  valves,  and  by  this  means- 
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the  motion  of  their  fluids  is  rendered  flower,, 
and  a  degree  of  ftagnation  favoured,  while  fre- 
quently anaftomofing  in  particular  places,  they 
acquire  in  this  way  a  remarkable  fize,  and  are 
therefore  diftinguiflied  in  pregnancy  by  the  name 
of  finufes. 

CCCCLXXIIT. 
The  nerves  of  the  uterus  are  derived  from 
branches  of  the  6th  pair,  or  that  one  which  fup- 
plits  the  ftomach  and  fome  of  the  other  vifcera. 
It  receives  them  likewife  from  thofe  of  the  fa::rum, 
and  hence  the  remarkable  fympathy,  in  cafes  of 
difeafe,  it  communicates  to  all  thefe  parts.  The 
fituation  of  the  uterus,  we  mentioned  as  in  the 
middle  of  the  pelvis,  above  which  it  is  not  to 
be  felt  in  the  unimpregnated  ft  ate ;  for  a  line 
drawn  from  the  top  of  the  facrum  to  the  pelvis, 
will  hardly  fall  within  its  fundus  :  but  before  the 
2ge  of  puberty  it  is  generally  found  higher, 
being,  in  confequence  of  the  preffure  of  the  in- 
teflines  and  its  attachment  with  the  bladder  of 
urine,  made  gradually  to  fink  lower;  and  after 
conception  it  comes  again  to  be  raifed,  fo  as,  at 
the  end  of  geftation,  to  reach  as  high  as  the  pit 
of  the  ftomach.  It  is  not  placed  perpendicularly, 
but  a  little  to  one  fide,  and  that  commonly  the 
left,  which  we  find  very  apparent  in  pregnancy. 
The  neck  of  the  uterus  projects,  as  we  obferve*!, 
into  the  vagina,  and  that  in  young  fubjeds,  in 
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the  form  of  a  nipple  or  fmall  tubercle.  After  par-- 
turition  it  becomes  in  its.  figure  more  eliptic ; 
and  in  thofe  who  have  born  many  children,  the 
ringer  may  be  introduced  within  its  orifice  for  a 
little  way.    We  find  a  vaft  difference  between  the 
ftru&ure  of  the  uterus  in  animals,  when  com- 
pared with  that  of  the  human  fubje£h    In  them 
it  is  feparated  into  certain  divifions,  or  cells,  for 
the  reception  of  each  fcetus,  not  pofifefling  a  uni- 
form cavity  like  that  defcribed,  and  thefe  cells 
have  not  the  fmalleft  connection.     Its  internal 
fubftance  is  likewife  unequal  at  particular  places, 
by  certain  glandular  bodies  growing  from  its  fub- 
ftance, named  cottilydons,  and  which  ferve,  by 
being  connected  with  the  fcetus,  to  nourifli  it  in 
the  pregnant  (late.    The  uterus  is  preferved  in  its 
fituation  by  four  ligamentous  expanfions,  or  pro- 
ductions from  its  external  covering.    The  firft  are 
named  the  ligamenta  lata,  and  are  connected  to 
the  bones  of  the  ilium,  fo  as  to  retain  it  in  its 
proper  length  ;  iwid  the  latter,  running  ofF  from 
the  former  in  the  form  of  cylindrical  chords, 
from  their  figure  are  named  the  rotunda,  and  pafs- 
through  the  groin,  in  the  fame  place  as  the  fper- 
matics  in  men,  confining  it  before.     Both  are 
kflened  in  their  fize  by  their  extenfion  during 
pregnancy,  and  efpecially  the  round  ones.  Their 
fituation  is  alio  ibmewhat  altered,  during  the 
•    fame  period  •,  for,  by  the  enlargement  of  the 
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fundus,  the  broad  ones  are  placed  in  a  fituation 
much  below  the  middle  of  the  uterus,  which  they 
formerly  poffeffed ;  while  the  uterus  itfelf  is  lefs 
fixed,  the  greater  part  of  its  body  floating  loofe  in 
the  abdomen  >  and  an  inverfion  of  it,  on  this  ac- 
count, is  more  readily  endangered  after  delivery. 
The  round  ones  have,  by  many,  been  fuppofed  to 
acl  in  a  certain  degree  as  Riufcles  to  the  uterus,  by 
drawing  the  fundus  a  little  downwards,  and  con- 
fequently  lowering  its  orifice  for  the  more  eafy 
admilfion  of  the  femen  in  coition,  and  the  de- 
fcent  of  the  child's  head  in  labour.    In  the  latter 
cafe,  it  feems  to  prevail  in  a  firft  labour,  when 
the   fundus  rifes  higher  than  afterwards,  and 
where,  of  courfe,  they  are  put  more  upon  the 
ftretch.    The  ligamenta  lata  have  no  remarkable 
circumftances  to  diftinguifh  them,  except  from 
forming  alfo  a  covering  to  the  Fallopian  tubes 
andovaria.  Where  that  part  of  the  uterus,  named 
its  fundus,  ends,  are  obfervable  two  fmall  orifices, 
fit  only  to  receive  the  fize  of  a  hog's  briftle,  and 
which  enlarge  in  width,  in  the  manner  of  a  trum- 
pet, as  the  cavity  of  their  paflage  afcends,  ter- 
minating at  laft  in  a  fort  of  ragged  or  fringed 
appearance,  which  is  loofe  and  floating,  named 
the  morfus  diaboli,  and  is  fomewhat  fimilar  in  its 
figure  to  the  foot  of  a  frog  when  expanded. 
Thefe  paflages  are  termed,  from  the  name  of  their 
<jifcoverer,  the  Fallopian  tubes  >  and  merit  que 
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particular  attention,  as  on  their  ftate,  along  with 
that  of  the  ovaria,  the  occurrence  of  conception 
has  been  fuppofed  to  depend.  Their  cavity  pro- 
ceeds not  in  a  ftraight,  but  convoluted  direction, 
meafuring  near  three  inches  in  length,  and  their 
texture  feems  evidently  of  a  mufcular  nature, 
though  its  fibres,  from  their  minutenefs,  it  is  dif- 
ficult to  unravel.  They  are  connected  to  the 
ovaria,  or  two  oblong  bodies,  by  means  of  their 
covering  or  external  coat,  and  in  this  connection 
they  fhow  fome  refemblance  to  that  of  the  intef- 
tines  with  the  mefentery. 

CCCCLXXiV. 
The  ovaria  are  two  oblong  foft  bodies,  fituated 
befide  the  Fallopian  tubes,  and  fo  named  by  phy- 
fiologifts'  from  their  containing,  on  difie&ion,  a 
number  of  fmall  veficles,  or  limpid  bags.  They 
have  been  commonly  compared  in  their  appearance 
1o  the  tefticlcs,  and  fuppofed  as  defigned.  for  a  fimi- 
lar  function,  and  hence  is  derived  the  opinion  of 
the  femen  in  the  female.  Their  figure  is  fomewhat 
different  in  different  women.  In  their  fize,  how- 
ever, they  are  pretty  much  the  fame,  though  after 
childbearing  they  turn  more  flaccid  and  decayed  ; 
and  their  (late  has  been  fuppofed  in  a  grcit 
meafure  to  influence  the  other  parts  of  the  genital 
fyttem.  Their  dimenfions  are  commonly  rated  at 
i  inch  in  length,  *  in  breadth,  »  in  thicknefs,  and 
their  texture  feems  very^  vafcular,  while  their  fur- 
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face  externally  is  very  unequal.  The  number  of 
ova  contained  in  them  is  very  various.  Thefe  ova 
form  the  rudiments  of  the  future  foetus,  an  opi- 
nion fully  eftabliihed  by  the  experiments  of  many 
modern  phyfiologifts. 

CCCCLXXV. 
In  reviewing  the  genital  parts  of  the  female? 
we  obferve  no  holes  naturally  leading  out  from 
the  ovarium,  and  yet  afterwards  it  will  appear, 
beyond  all  doubt,  that  the  ova  difcharge  them- 
felves  upon  the  furface  •,  for  the  chord  which 
ties  the  ovarium  to  the  uterus  is  folid,  and  is  not, 
as  was  fuppofed,  a  tube  ferving  for  conveyance; 
k  is  merely  a  ligament ;  and  the  only  palTage  wc 
find  between  the  ovarium  and  uterus,  is,  through, 
the  tube  named  uterine,  or,  after  its  inventor, 
Fallopian.    The  mouth  of  this  is  wide,  more 
than  fufTicient  to  contain  an  entire  veficle  from 
the  ovarium  ;  but  then,   as  it  approaches  the 
uterus,  it  becomes  much  fmaller,  only  admitting 
a  large  briftle.    Around  the  mouth,  which  opens 
into  the  cavity  of  trre  pelvis,  or  abdomen,  we 
find  a  number  of  fimbrix,  or  fringes  •,  and  al- 
though thefe  ferve  one  uniform  purpofe  of  laying 
hold  of  the  ovarium,  as  we  lay  hold  of  any  fubftance 
by  the  hand,  yet  it  is  found  that  the  fimbria?  vary 
in  their  fhapc  in  ev?ry  fubjed.  Their  ftruchire,  and 
that  of  the  reft  of  the  tube,  is,  without  all  doubt, 
mufcular;  we  diUmguifh  red  fibres,  that  are  laid,. 
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parallel  to  one  another,  we  have  the  fame  evidence 
of  mufcular  flruclure  here  that  we  can  give  in 
defcribing  the  parts  of  the  alimentary  can.il.  The 
uterine  tube  terminates  at  the  corner  of  the  uterus, 
ferving  to  convey  the  rudiments  of  the  fectus  into 
it.  We  avoid  determining  the  appearance  of  the.  i 
rudiments  more  exactly  j  nor  do  we  fay  that  one 
entire  ovum  pafles,  but  merely  a  fomewhat  is 
conveyed. 

cCcclxxvi. 

The  uterus  is  fpongy  in  its  inner  party  and  is 
full  of  veffcls  with  orifices,  from  which  blood  is 
difcharged  into  the  cavity  of  the  uterus  at  every 
menflrual  period.    The  cavity  of  the  uterus  be. 
comes  gradually  of  a  roundifh  fhape,  and  forms 
the  cervix  uteri,  and  this  part  we  have  feen  un- 
equal, with  a  number  of  rugce  or  valves,  and  in 
thefe  interftices  a  quantity  of  flime  is  depofited, 
and  the  texture  is  different  from  the  reft  of  the 
body  of  the  uterus.    The  end  of  the  cervix  uteri,, 
or  os  tiiicse,  is  directed  backwards,  and  refts  againft 
the  vagina,  and  it  is  kept  in  this  fituation  by  the 
manner  in  which  the  uteru3  and  its  appendices' 
is  fupported  by  the  ligamenta  lata,  which  are 
doublings' of  the  peritonaeum,  the  fame  as  the 
mefentery  is.    To  fhew  the  advantage  of  this 
fituation,  it  may  be  remarked,  that  the  ligamen- 
tum  latum,  by  the  diftenfion  of  the  uterus,  is- 
gradually  leffened  in  its  breadth,  till  in  the  laft. 
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months  of  pregnancy  we  fcarcely  can  fhow  it ;  fo 
that  it  does  not  merely  fupport  the  uterus  in  the 
unimpregnated  ftate,  but  is  fo  formed,  that 
the  outer  covering  may  yield  in  proportion  to  its 
growth,  and  the  lamellae  are  gradually  feparated 
from  each  other  to  keep  the  uterus  more  fteadily 
in  its  place.  We  alfo  find  the  ligamenta  rotunda, 
which  ferve  to  balance  the  uterus,  to  keep  it  from 
being  tolled  from  fide  to  fide,  and  they  alfo  drag 
the  body  of  the  uterus  forwards,  and  therefore 
ferve  to  keep  the  os  tincse  more  in  the  direction 
backwards,  and  thus  the  uterus  is  turned  more 
backwards  in  the  time  of  pregnancy  than  it  is  at 
other  times,  when  there  is  more  occafion  for  pre- 
venting its  falling  down  into  the  vagina.  The 
vagina  in  prefling  downwards,  is  likewife  not  a 
flraight  direction,  but  refembling  the  inteftinum 
rectum,  at  the  lower  part  turns  forwards,  and 
that  ftill  in  a  greater  degree.  Within  the  vagina 
we  find  organs  for  fecreting  mucus,  and  at  the 
external  part,  cells  that  are  capable  of  diftenfion, 
containing  the  corpora  cavernofa.  On  the  manner 
of  their  diftenfion  it  may  be  faid  that  the  external 
parts,  by  their  fenfibility,  ferve  to  excite  thefe  mo- 
tions of  the  internal,  which  are  necefiary  for  con- 
ception, particularly  of  the  uterine  tubes  towards 
the  ovaria,  and  afterwards  in  promoting  the  fome- 
what  into  the  cavity  of  the  uterus.  From  attend- 
ing to  the  connection  and  fituation  of  thefe  parts, 


cclxii 


DEMONSTRATION 


we  can  underftand  feveral  things  that  happen  in 
practice. 

CCCCLXXVIL 
Firft,  without  entering  Into  the  reafon  of  it, 
it  is  a  fad  that  neighbouring  parts  fympathize 
or  fuffer  together.  Thus,  if  the  middle  finger 
has  been  bruifed,  and  inflames,  the  one  next  it 
more  readily  partakes  of  the  inflammation  than  a 
more  diltant  part.  So  in  practice  we  find  that  an 
irritation  being  applied  to  the  bladder,  uterus,  or 
rectum,  the  affection  is  propagated  from  the  one 
to  the  other.  Thus  the  menftrual  flux  can  be 
retarded  by  an  irritation  begun  in  the  bladder 
or  rectum,  and  the  bladder  will  fympathize,  and 
a  ftrangury  be  occafioned  by  an  affeftion  of  the 
uterus  or  vagina.  We  can  alfo  conceive  that  the 
mechanical  connection  of  the  parts  mud  have 
a  very  confiderable  effedt,  for  the  bottom  of  the 
bladder  is  connected  clofely  to  the  vagina,  not 
only  the  urethra  being  connected,  but  likewife  the  - 
body  of  the  bladder,  and  that  higher  than  the 
mouth  of  the  urethra,  and  we  may  make  an  appli- 
cation of  this  in  feveral  cafes.  Thus,  if  there 
fhould.be  a  prolapfus  uteri  into  the  vagina,  it 
muft  necefiarily  drag  along  with  it  the  under  and 
back  part  of  the  bladder,  and  likewife  affect,  the 
kiteftinum  rectum,  though  there  is  here  a  lefs 
connection,  from  mere  cellular  fubftance  being 
hterpofed.  Remarkable  cafes  have  occurred  where 
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the  prolapfus  uteri  has  been  to  fuch  a  degree, 
that  the  uterus  has  fallen  without  the  body,  the 
os  tincae  forming  the  lowermoit  part  of  a  tumour 
reaching  between  the  thighs,  and  the  back  of  the 
bladder  has  been  dragged  along  with  it,  fo  as  to 
invert  the  urethra,  fo  that  the  urine  has  had  to 
afcend  in  order  to  get  out,  and  the  bladder  been 
fo  much  diftended,  that  it  reached  higher  than 
the  umbilicus,  and  was  capable  of  containing  fix  or 
eight  parts  of  liquor,  with  which  the  coats  were  much 
thickened.  The  bladder  may  be  fuppofed  to  affect 
the  uterus ;  fo,  if  a  (tone  in  the  bladder  proves 
an  irritation  as  frequently  to  caufe  the  prolapfus 
ani,  which  is  by  no  means  uncommon,  it  may 
have  a  fimilar  effect  upon  the  uterus  and  vagina. 
CCCCLXXVIII. 
The  mere  diftenfion  of  the  parts  here  preferving 
their  natural  place  muft  have  a  very  confiderable 
effect,  hence  it  is  a  rule  laid  down  by  writers  in 
midwifery  to  empty  the  bladder  and  re&um  before 
delivery.  And  we  can  explain  why  in  one  ftage 
of  pregnancy  a  woman  will  not  be  able  to  retain 
the  ufual  quantity  of  water,  from  the  uterus  prefl- 
ing  upon  the  bladder:  but  in  another  fituation  the 
weight  of  the  uterus  bearing  down  upon  the 
urethra,  and  compre fling  it  againft  the  os  pubis, 
there  may  be  a  neceffity  for  drawing  off  the  water 
with  a  catheter,  or  a  coftivenefs  may  be  induced 
from  the  fame  caufe.    We  alfo  fee  the  dangev 
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there  may  be  of  fiftulae  forming  between  the 
bladder  and  vagina  in  confequence  of  a  violent 
inflammation  from  a  laborious  delivery,  &c.  Many 
examples  occur  where  the  urine  has  made  its  way 
through  at  the  cervix  of  the  bladder  into  the 
vagina,  and  it  is  found  impracticable  to  cure  the 
patients  by  any  operation.  From  other  caufes,  as 
in  cancerous  cafes,  we  find  alfo  erofions  and  com- 
munications between  the  vagina  and  inteftinum 
return. 

CCCCLXXtX. 
If  there  were  a  neceffity  for  making  a  large 
©pening  into  the  cavity  of  the  uterus  for  extract- 
ing a  child,  the  danger  of  that  would  be  confider- 
able,  from  the  whole  body  of  the  uterus  being 
covered  with  the  peritonoeum.  If  water  were  col- 
lected in  order  to  avoid  this  circumftance,  we 
would  attempt  to  make  the  difcharge  by  making  a 
puncture  through  the  cervix  uteri.  The  ovaria 
are  frequently  the  feat  of  dropfical  complaints, 
and  the  water  is,  no  doubt,  contained  in  the 
natural  ova,  which  are  fometimcs  confiderably 
enlarged,  to  the  bulk  of  an  egg;  and  if  thefe  arc 
fmall  and  moveable,  we  cannot  let  out  the  water 
without  the  mod  manifeft  danger;  and  we  can 
only  attempt  it  when,  by  prefling  againfl  the 
containing  parts,  they  caufe  an  inflammation  and 
adhefion. 
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Next,  is  feen  the  ureter  going  into  the  blad- 
der between  it  and  the  vagina ;  and  it  is  of  ufe 
to  attend  to  this,  for  cafes  have  occurred,  where 
a  ftone  has  defcended  as  far  as  the  bladder 
from  the  kidney,  but  flicking  in  the  ureter, 
flopped  the  flow  of  the  urine,  and  killed  the 
patient.  Now,  if  we  can  judge  this  to  be  the 
complaint,  we  may  feel  with  the  finger,  and  we 
will  be  able  to  perceive  the  ftone  through  the 
coat  of  the  ureter  ;  and,  perhaps,  by  the  finger, 
or  an  inftrumenr,  we  may  get  it  back  into  the 
bladder ;  or,  it  is  poffible  to  make  an  incifion 
without  any  danger,  but  the  opening  remaining 
fiftulous  into  the  vagina,  and  this  might  not  even 
continue.  Or,  if  a  flone  lies  within  the  body 
of  the  bladder,  we  can  not  only  perform  the  high 
operation  with  more  fafety  than  in  the  male, 
the  bladder  even  when  moderately  filled  rifing  a 
good  way  above  the  os  pubis,  from  the  greater 
capacity  of  the  pelvis;  but  we  can  cut  from  the 
vagina  into  the  bladder  without  meeting  with 
any  veflfels,  or  nerves,  of  conGderable  moment. 
Not  that  this  is  the  belt  mode  of  operation,  but 
we  only  point  out  the  pombility  of  it.  But  it 
may  become  a  riecefftry  operation,  where  a  ftone 
lodges  at  the  bottom  of  the  bladder,  has  irritated 
the  coat,  and  begun  an  ulceration,  making  its 
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way  into  the  vagina.  If,  in  the  male,  we  prefer 
the  lateral  operation  to  any  other,  there  is  further 
reafon  for  preferring  it  here,  where  there  is  want- 
ing the  proftate  glands  and  veficulie  feminales- 
Likewife  we  can,  as  in  the  male,  make  the 
puncture  into  the  bladder  between  the  cms  of 
clitoris,  or  fide  of  the  vagina  ;  or  it  may  be  done 
directly  from  the  vagina,  paffing  an  inftrument  at 
pleafure  near  to,  or  further  from,  the  neck  of  the 
bladder. 

ccccLXxxr. 

The  defcription  of  the  gravid  uterus,  and  the 
changes  induced  by  conception,  are  detailed  in 
the  Clinical  Guide,  Vol.111.  Midwifery. 

CCCCLXXXII. 

Chemical  Analyfis  of  the  Secretion  of  the  Parts  of 
Generation. 

The  mucus  of  the  urethra  differs  in  r.o  refpect  from 
the  mucus  elCewhere,  and  under  irritation  it  is  increafed 
in  quantity,  and  changed  in  confidence  in  a  confiderablc 
degree. 

The  fecretion  of  the  glans  penis  is  of  a  febaceous 
confidence,  and  it  podViTes  a  peculiar  odor,  the  organ  of 
it  beir.g  lined  by  fome  odoriferous  glands;  and,  like  the 
other  fecrctions,  it  is  conhderably  increafed  under  irri- 
tation, and  when  a  neceffity  exi'.ts  for  its  ufe. 

The  tunica  vaginalis  of  the  telticle  poffefTes  an  aque- 
ous exhalation  to  admit  the  free  motion  of  the  orean. 
which  is  often  confiderably  increafed  under  difeafe. 
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The  proftate  gland  fecretes  ;  la&efcent  juice,  which 
being  emitted  always  along  with  the  femen,  muft  be 
neceflary  to  the  perfection  of  that  fluid. 

But  the  mod  important  fecretion  of  thefe  parts  is  the 
femen,  which  is  alfo  the  molt  highly  elaborated  of  any 
in  the  body.  In  tafte,  it  is  fatuous  and  acrid.  In  con- 
fidence, it  varies  according  to  the  progrefs  of  its  courfe, 
being  thtoner  in  the  teflicles,  and  vilcid,  denfe,  and 
pellucid  in  the  veficuhc  feminales;  tut  debility  and  re- 
laxation produce  a  change  in  its  quality.  In  colour, 
alfo,  it  varies  a  little  in  different  parts  of  its  progrefs, 
being  of  a  deeper  hue  in  the  vetlcles  than  in  the  tef- 
ticlef. 

Its  conftitueri':  principles  are  ; 

1.  Water,  90  parts. 

2.  Animal  mucilage,  6  parts. 

3.  Ptyofpkite  0/ June,  and  muiiate  of  foda,  each  one 
part. 

4.  Pure  foda,  3  part.-.. 

5.  An  animalcular  appearance  ;  and, 

6.  An  odorous  principle,  or  aura  fennels. 

It  changes  violets  green.  When  frefli,  it  is  infoluble 
in  water,  but  afterwards  combines  eaiily  with  it.  It  is 
at  fir.1  opaque  and  confident,  but  in  a  few  hours  be- 
comes clear  and  pellucid,  and  in  a'  few  days  depofits 
foliated  cryftals  of  phofphate  of  lime.  Its  ufes  and  im- 
portance in  the  fyllem  are  we'.i  known. 

Chemical  Analyjis  of  the  Secretions  of  the  Female  Parts. 
The  unctuous  fluid  of  the  inner  furface  of  the  labia 
pudendi  is  of  a  mucous  oily  confidence,  of  a  yellowifh 
colour,  and  peculiar  offenfive  fmell,    Jt  conOfts  of  an 
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oily  mucus,  mixed  with  a  peculiar  odorous  principle, 
which  probably  ftimulates  to  venery. 

The  mucus  of  the  vagina  is  of  a  vifcous  nature, 
and  moft  abundant  towards  the  end  of  pregnancy,  and 
in  parturition. 

The  excretion  of  the  venereal  orgafm  is  a  whitifti 
mucus,  fomewhat  different  from  the  common  fecretion 
of  the  vagina.  Its  quantity  is  very  great  in  the  falla- 
cious. 

The  uterine  fecretion,  or  ferous  difcharge,  is  in  vir- 
gins turbid  and  whitifh,  in  children  always  fo,  and  in 
pregnant  women  it  is  fometimes  laclefcent.  Its  quan- 
tity varies  at  different  times. 

The  mucus  of  the  uterine  cervix  is  very  thick  during 
pregnancy,  and  fometimes  of  a  reddifh  colour. 

The  liquor  of  the  ovarium  appears  ^to  be  albuminous, 
coagulable  by  alcohol  and  fire,  and  ductile  into  white 
threads. 

The  menftrual  and  la&eal  difcharges  differ  nothing 
from  common  blood,  already  examined. 

Anatomical  Preparation  of  the  Penis. 
To  make  an  injection,  an  adult  penis  is  preferred, 
which  fhould  be  removed  from  the  body  for  the  greater 
eafe  of  the  procefs.  The  knife,  in  doing  it,  being 
carried  clofe  to  the  pelvis,  fo  as  to  avoid  wounding  the 
crura,  and  carried  towards  the  bladder  fo  as  to  feparate 
it  by  a  tranfverfe  incifion  jufl  before  the  proftate.  For 
this  purpofe  a  fettion  of  the  fcrotum  fhould  be  made  to 
allow  its  complete  removal.  The  blood  in  the  corpora 
cavernofa  is  then  to  be  wafhed  out  by  firft  fixing  a 
middle  fued  injecYion  pipe  in  one  of  the  crura  through 
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a  fmall  incifion  purpofdy  made,  and  then  injecting 
vvar.-n  water  afterwards,  poured  out  and  repeated  fo 
long  as  it  (hews  a  bloody  tinge.  The  orifice  of  the 
large  vein  on  the  back  of  the  penis  is  then  to  be  found 
in  the  groove  formed  by  its  feptum,  and  a  probe  intro- 
duced into  it  as  far  as  the  glans,  in  order  to  break 
down  its  valves,  which  would  obllruct  the  progrefs  of 
the  injection.  A  pipe  is  then  to  be  fixed  in  it,  and 
warm  water  injected  to  clear  it  from  grumous  blood, 
and  again  preit  out.  Let  it  then  be  prepared  for  injec- 
tion by  immerfing  it  for  an  hour  in  warm  water,  and 
the  corpora  cavernofa  are  then  to  be  filled  with  coarfe 
yellow  injection,  and  the  vesi  magna,  glans,  and  fpongy 
body,  with  red.  The  tegument?  being  afterwards  dif- 
fered from  it,  the  preparation  is  to  be  dried  and  var- 
jiiihed,  or  prefcrved  in  fpiriis  of  wine. 

Jnaiomical  Preparation  of  the  Tejlicki. 
The  teflicles  are  to  be  removed  from  the  body,  and 
the  fpermatic  cord  is  to  be  fcparated  as  high  as  pof- 
fible  without  woundinf  it.  The  artery  ftiould  be  filled 
with  fine  and  coarfe  red  injection,  ai  d  the  vein  with 
coarfe  yellow.  The  vas  deferens  fhould  be  always 
filled  with  quickfiher ;  for,  from  its  length  and  fmall- 
nefs,  it  cannot  be  filled  with  any  other  injection,  and  in 
doing  it  confiderable  time  is  required  from  its  convolu- 
tions. It  mould  remain  for  fome  time  under  water  in 
the  injecting  tube,  that  the  injection  may  pafs  as  far  as 
poffible  by  its  own  weight,  and  the  injection  of  this  part 
ihould  fellow  that  of  the  other  vefiels.  The  ends  of  all 
the  velfels  are  then  to  be  tied,  and  next  the  furrounding 
extraneous  fubftance  directed  away.    The  preparation 
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is  then  to  be  laid  in  water  for  fome  days  to  extrad  the 
blood,  and  brighten  its  colour,  after'  which  it  is  to  be 
fufpended  in  the  air  till  the  parts  dry,  and  then  be  pre- 
served in  oil  of  turpentine.  In  making  this  prepara- 
tion, all  the  velTels  Humid  be  previoufly  well  cleared 
from  blood. 

Preparation  of  the  Internal  SiruJIure  of  the  Penis. 
Where  the  internal  ftrudure  of*  the  penis  is  wifhed  to 
be  {hewn,  its  arteries  are  firft  to  be  injeded  by  coarfe 
red,  fiAing  the  pipe  for  this  purpofe  on  each  fide  in 
the  internal  pudendal  artery,  on  the  inner  fide  of  the 
ifchium.  The  penis  is  then  to  be  removed,  and  injeded 
as  already  directed,  but  with  quickfilver  entirely.  It 
is  then  to  bc»  macerated  in  water  till  the  cuticle  peeta 
cfF,  and  fufpended  in  the  air  tiil  thoroughly  dried. 
With  a  knife,  two  lateral  portions  are  then  to  be  re- 
moved from  the  glans  to  the  crura,  which  will  lay  open 
its  internal  parts.  Two  laieral  pieces  are  alio  to  be 
removed  from  the  glaiu.  Thefe  openings  giving  an 
exit  to  the  quick fil«er,  wiil  be^er  fhew  the  internal 
ftrudure.  Immerfed  in  oil  of  turpentine,  the  prepara- 
tion wiil  become  tranfparent,  and  exhibit  the  ramifica- 
tions of  the  velTels  through  the  corpora  cavernofa. 

Corroded  Preparation  of  the  Penis. 
This  preparation  is  injected,  as  directed  in  the  firft. 
When  finifhed,  the  part  is  to  be  put  in  the  muriatic 
acid  folution  till  the  parts  are  fully  deftroyed.  When 
removed  from  the  acid,  it  is  to  be  wafhed  as  other 
corrofions,  and  caution  ufed  not  to  break  any  of  the 
vafcular  branches. 
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ccccLXXxur. 

Circulation  of  the  Pelvis  and  the  Lower  Extremity. 

Having  examined  ihe  genital  fyftem  in  both 
fexes,  it  remains  to  trace  the  circulation  and 
nerves  of  the  pelvis,  from  thence  proceeding  to 
the  lower  extremities. 

CCCCLXXXIV. 
The  lumbar  arteries,  four  in  number,  on  each 
fide  arife  in  pairs  from  the  back  of  the  abdominal 
aorta,  and  refemble  the  intercollals  in  this  refpedr. 
as  they  arife  in  the  ihorax.     They  run  over  the 
fore  part  of  the  lumbar  vertebrx,  and,  defcend- 
ing,  they  givj  branches  to  the  fpine  and  Cpinal 
marrow  ;  and,  being  difperfed  upon  the  lumbar 
mufcles,  they  alfo  furnilh  branches  to  tn 
ments.    Next,  the  ficral  artery,  rutin;!' 
the  middle  of  this  bone,  gives  circula  i   >  to  '  4 
bones,  membranes,  and  bae-k  part  of  the  iccturu. 

CCCCLXXXV. 
The  common  iliacs  arife  from  a  divifion  of  the 
aorta  at  the  \ih  lumbal  vertebra.  They  are  of 
equal  fize,  and  at  ths  lad  vertebra  of  the  loins 
they  eacli  divide  into  two  branches,  an  anterior 
and  pofterior  one,  or  the  external  and  internal 
iliac  artery. 

CCCCLXXXVI. 
The  external  iliac,  or  continuation  of  the  com- 
mon trunk,  defcends  along  the  brim  of  the  pelvis, 
takes  a  curved  direction  by  the  fide  of  the  pfoae 
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mufcle,  and  paffing  behind  Poupart's  -ligament, 
goes  to  form  the  femoral  artery.  Within  the 
abdomen  it  fends  off  two  branches,  the  epigaftric 
and  circumflex  of  the  ilium. 

cccclxxxvii. 

The  internal  iliac  is  chiefly  diftributed  on  the 
pelvis,  and  gives  branches  to  all  the  parrs  con- 
tained within  it,  and  which  branches  chiefly  take 
their  names  from  the  parts  they  fupply,  and  are 
very  numerous.  Thus  they  give  the  chief  branches 
to  the  bladder  and  penis,  and  alfo  to  the  uterus 
and  genital  parts  of  females. 

ccccLxxxvur. 

The  circulation  of  the  lower  extremity  again 
begins  with  the  crural  or  femoral  artery,  which, 
about  two  fingers'  breadth  below  Poupart's  liga- 
ment, divides,  like  the  common  iliac,  into  an 
anterior  and  pofterior  branch,  the  former  con- 
tinuing, as  the  proper  femoral  artery  ;  the  latter, 
being  termed  the  profunda  lemons,  which  fends 
off  branches  to  all  the  adjacent  parts  in  the  pro- 
grefs  of  its  defcent.  The  femoral  artery  again  paffes 
between  the  triceps  mufcle  and  the  bone,  to  which 
it  keeps  clofe  till  it  reaches  the  ham,  and  is  there 
termed  the  popliteal  artery.  Paffing  between  the 
condyles  of  the  os  femoris,  it  gives  off  feveral 
branches  to  the  joint,  and  next  to  the  upper  part 
of  the  leg ;  then  defcending,  it  gives  off  to  the 
outer  edge  of  the  popliteus  two  large  arteries,  the 
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tibialis  arrtica  and  poftica,  the  former  fupplying 
the  fore,  the  latter  the  pofterior  part  of  the  leg. 
Thefe  tibial  arteries,  in  their  progrefs,  give  ofF 
numerous  branches.  At  the  ankle  they  fend  off 
the  principal  plantar  branches,  and  thefe  again 
fubdivide'  into  the  interoffeous  and  digital  arteries. 
Thefe  arteries  of  the  foot  freely  communicate  with 
each  other  and  form  anaftomofes,  fo  as  to  preferve 
a  full  and  free  circulation  of  thefe  parts. 

CCCCLXXXIX. 
The  veins  of  the  inferior  extremity  confifr,  of 
a  fubcutaneous  and  deep  fet.  The  former  con- 
fift of  two  principal  trunks,  the  faphense ;  the 
latter  are  more  numerous,  and  correfpond  to  the 
arteries  in  their  courfe  and  names.  They  all  end 
in  the  iliacie  communes,  which  unite  to  form  the 
inferior  cava,  which  exceeds  in  fize  that  of  the 
fuperior,  and  receives,  at  its  beginning,  the  facral 
and  lumbar  veins,  which  in  the  left  fide  pafs  be- 
hind the  trunk  of  the  aorta. 

ccccxc. 

Nerves  of  the  Pelvis  and  the  Lower  Extremity. 

From  the  nerves  formerly  defcribed  of  the  chy- 
lopoetic  vifcera,  we  defcend  to  the  hypogaftric 
plexus,  which  is  connected  to  the  great  fympa- 
thetic  and  facral  nerves,  and  fends  fmall  twigs  to 
the  bladder,  rectum,  and  fperir'ntic  vefTels  in  the 
male;  and  to  the  fame  parts,  and  the  uterus  and 
vagina  in  the  female.     The  great  fympathetic 
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runs  along  with  the  lumbar  and  facral  nerves,  and 
fupplies  the  loins,  pelvis,  and  inferior  extremity. 

CCCCXCI. 

In  doing  this,  the  fympathetic  nerve  from  the 
lumbar  vertebrae  defcends  into  the  pelvis,  and 
paiTes  over  the  anterior  furface  of  the  os  facrum. 
At  the  lower  part  of  the  pelvis  it  becomes  fmaller, 
finifhing  its  courfe  on  the  coccyx.  In  the  loins 
and  pelvis  it  forms  ganglia,  which,  in  the  latter, 
are  connected  with  the  facral  nerves. 

CCCCXCII. 
The  five  lumbar  nerves  in  their  defcent  form  a 
plexus,  which  is  fituated  behind  the  pfoas  mufcle, 
and  termed  the  lumbar  plexus.  In  their  farther 
progrefs  theie  nerves  unite,  and  form  a  trunk  of 
great  fize,  named  the  crural,  which  fends  clown 
branches  to  every  part  of  the  leg. 

CCCCXCIII. 

The  facral  nerves  conGft  of  fmall  pofterior,  and 
large  anterior  trunks.  They  go  out  of  the  holes 
in  the  forepart  of  the  facrum,  and  unite  with  each 
©ther,  and  with  branches  of  the  fympathetic.  They 
afterwards  in  part  join  with  fome  of  the  lumbars, 
and  form  a  plexus  which  gives  origin  to  the 
fciatic  nerve,  the  targeft  in  the  body.  The  roots 
of  the  fciatic  form  the  fafciculi,  from  whence 
srlfes  the  pudic  nerve.  The  fciatic  nerve,  after 
leaving  the  pelvis,  defcends  in  the  back  part  of 
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the  thigh  to  the  ham,  where  it  receives  the  name 
of  the  popliteal  nerve,  and  in  this  courfe  it  gives 
off  a  great  number  of  branches.  A  little  above 
the  bending  of  the  knee  it  is  divided  into  the 
tibial  and  fibular  nerve,  which  po  fiefs  alfo  their 
fubdivifions.  In  the  end,  the  tibial  nerve  divides 
into  the  external  and  internal  plantar  of  the  foot,, 
which  are  diftributed  as  the  principal  fupply  o£ 
the  fole  and  toes. 

CCCCXCIT. 
We  now  come  to  confider  the  vafcular  diftri- 
bution  of  the  inferior  extremities  in  review.  The 
trunk  of  the  aorta  within  the  abdomen  is  clofe 
to  the  fpine,  hence  the  fwelling  and  ftroke  of 
it  are  entirely  outwards;  fo  that  in  many  per- 
fons  the  containing  parts  of  the  abdomen  being; 
prefled  backwards,  we  can  diftinguilh  the  ftroke  ; 
and  fometimes  perfons  have  been  fuppofed  to 
labour  under  aneurifm  of  the  aorta  from  this  cir- 
cumftance. 

CCCCXCY. 
About  the  fourth  lumbar  vertebra  the  aorta 
divides  into  two  equal  branches,  for  there  is  no- 
thing found  in  the  diftribution  of  the  vefiels 
which  fhould  determine  us  to  prefer  one  ex- 
tremity to  the  other.  And,  in  fa6t,  if  by  any 
accident  the  right  arm  comes  to  be  difabled,  per- 
fons very  readily  learn  to  give  the  left  leg-  the 
preference  in  performing  the  motions;  and  this 
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may  ferve  to  confirm  the  reafon  of  the  preference 
mankind  in  general  give  to  the  right  arm,  that  the 
particular  divifion  of  the  aorta  has  a  fenfible 
effect.  The  aorta  runs  outwards  not  in  a  direct 
line  to  the  thigh,  but  in  order  to  avoid  the  cavity 
of  the  pelvis  a  confiderable  angle  is  formed,  and 
the  blood  rufhes  againft  the  divifion  with  con- 
fiderable force ;  and  this  may  explain  what  we 
find,  that,  next  after  the  beginning  of  the  aorta 
from  the  heart,  the  divifion  of  it  at  the  iliacs  is 
mofl  fubject  to  difeafe. 

CCCCXCVL 

Here  we  can  judge  of  the  proportion  which 
branches  bear  to  the  trunk ;  and  from  this  divi- 
fion we  would  fuppofe  that  the  common  compu- 
tation made  is  nearly  juft,  that  the  branches  put 
together  exceed  the  trunk  by  one  half. 

CCCCXCVII. 

The.  principal  artery  of  the  uterus  is  the  hypo- 
gaftric,  and  from  its  fituation  an  experiment  has 
been  propofed,  to  make  preflure  on  the  femoral 
artery,  in  order  to  promote  the  menflrual  dis- 
charge; and  though  we  are  not  to  expect  fo  much 
as  has  been  imagined  from  this,  becaufe  we  do 
not  find  that  a  fudden  increafe  of  the  force  of 
the  blood  always  caufes  the  menflrual  difchavge  ; 
yet  that  may  be  fuppofed  to  concur,  whilft  other 
circumftances  are  favourable,  and  therefore  in 
many  cafes  the  experiment  ought  to  be  purfued. 
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It  is  evident  that  the  preflure  upon  this  artery 
mutt  increafe  the  momentum  of  the  blood  in  the 
uterus,  and  in  many  cafes  at  leaft  promote  the 
difcharge. 

CCCCXCVIII. 
In  both  fexes  we  fee  a  branch  fpent  upon  the 
middle  of  the  inteftinum  rectum,  whilft  other 
branches  are  furnifhed  to  the  extremity  of  the 
rectum.  Now  it  is  evident,  that  the  common 
account  of  the  caufe  and  frequency  of  haemor- 
rhoids is  by  no  means  juft,  that  the  blood  returns 
difficultly  through  the  vena  portarum,  for  their 
molt  common  feat  is  fupplied  from  the  aorta,  and 
the  blood  is  returned  by  the  vena  cava ;  fo  we 
muft  find  fome  other  caufe.  In  a  few  cafes,  the 
difcharge,  perhaps,  is  made  higher  ;  and  the  dif- 
ficulty of  the  return  through  the  vena  portarum,' 
may  render  the  difcharge  more  copious. 

CCCCXCIX. 
A  branch  defcends  from  the  internal  to  the 
external  organs  of  generation,  and  the  fituation> 
of  the  artery  with  refpeft  to  its  vein  is  particular, 
the  elevator  coming  in  between  them  ;  hence  the 
erection  of  the  penis  is  in  a  great  meafure  owing 
to  the  action  of  that  mufcle,  and  the  fame  applies 
to  the  female. 

D. 

The  laft  branch  of  the  internal  iliac  fupplies  the 
mufculi  glutei.  An  aneurifm  15  fometimes  formed 
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under  the  gluteus  maximus,  occupying  the  back 
of  the  great  trochanter.  An  aneurifm  may  re- 
main long  in  thejame  fituation,  and  therefore  we 
{hould  not  be  too  rafh  in  forming  a  prognofis. 

DI. 

The  external  artery  is  lodged  at  the  fide  of  the 
pfoas  mufcle,  protected  as  much  as  poffible  from 
the  preffure  of  the  bowels  in  the  pelvis  and 
abdomen  ;  and  the  artery  here  runs  external  to 
the  vein,  perhaps  becaufe  the  artery  fuffers  lefs 
from  preffure  than  the  vein  would  have  done. 
We  fometimes  fee,  from  the  effect  of  the  preffure, 
^edematous  fwellings  produced  in  the  legs. 

Dir. 

The  artery  at  length  gets  behind  the  tendon 
of  the  oblique,  and  fends  off  two  confiderable 
branches,  the  circumflex  artery,  and  the  epigaftric 
artery.  We  find  the  latter  covered  by  the  inguinal 
glands,  to  which  it  is  tied  by  cellular  fubftance  ; 
and,  therefore,  in  treating  thefe  by  operation,  we 
fhould  be  particularly  cautious ;  even  cauftic  laid 
along,  might  go  fo  deep  as  to  reach  the  coats 
of  the  artery ;  and  therefore  it  is  fafeft  to  treat 
buboes,  &c.  by  incifion. 

DHL 

At  this  place  the  artery  is  fituated  directly  over 
the  head  of  the  thigh  bone,  covering  the  round 
hall.  Hence  furgeons  have  been  deterred  from 
making  incifions  into  the  cavity  of  the  joint  to 
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tlifcharge  matter,  &c. ;  and  it  is  certain  that  an 
incifion  cannot  be  made  into  a  joint  or  ligament 
without  a  confiderable  degree  of  danger,  yet  the 
danger  from  the  effect  the  matter  has  upon  the 
ligaments,  inflaming  them,  producing  hectic  fymp- 
toms,  &c. :  or,  from  its  making  its  way  into  the 
pelvis  through  the  focket,  &c.  may  be  greater, 
efpecially  as  we  can  make  the  incifion  without 
wounding  the  arteries  or  nerves,  as  the  capfular 
ligament  of  the  thigh  does  not  merely  include  the 
ball,  but  takes  in  the  neck  of  the  thigh  bone ; 
fo  we  can  make  the  incifion  at  the  outfide  of  the 
beginning  of  the  fartorius  mufcle ;  and  of  the 
tendon  of  the  ili.icus  internus,  at  the  moft  de- 
pending place,  where  the  matter  will  be  moft 
readily  difchargcd.    Lower  than  this,  it  gives  off 
its  circumflex  branches  which  communicate  with 
the  internal  iliaeus:  and  if,  by  any  accident,  the 
femoral  arteiy  mould  be  wounded,  we  may  not  only 
fave  the  life,  but  the  limb,  and  are  not  to  think 
of  amputating  at  the  top  of  the  thigh,  which,  from 
the  quantity  of  blood  loft,  the  number  of  nerves, 
&c.  is  attended  with  the  utmoft  danger ;  fo  we  muft 
attempt  to  tie  the  artery,  in  the  hopes  that  the 
branches  may  convey  as  much  blood  as  is  necef- 
fary  ;  and  going  lower,  the  profpect  of  fuccefa 
continually  increafes,  becaufe  of  the  more  numer- 
ous anaftomofes. 
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MM. 

As  the  artery  partes  downwards  to  the  ham,  it 
lies  near  to  the  bone,  fo  we  can  (lop  the  blood 
with  a  tourniquet,  by  preffing  the  femoral  artery 
againft  the  bone. 

DV. 

We  attend  to  the  exact  fituation  of  the  arteries, 
in  order  to  find  them  after  an  amputation.  There 
is  no  difficulty  of  finding  the  trunk  of  the  femoral 
one  in  the  thigh  ;  but  in  the  leg,  two  of  the  arteries 
are  more  connected  to  membranes ;  the  anterior 
tibial  is  connected  to  the  interofleous  membrane 
in  fueh  a  manner,  that  it  requires  attention  to 
detach  it.  The  difficulty  of  raifing  this  is  fuch, 
that  the  furgeon  fometimes  ties  the  thread  round 
the  bone-,  but  that  includes  the  perioftseum,  and 
feveral  threads  of  the  mufcles.  And  as  the  nerves 
are  divided  here  minutely,  fome  of  the  membranes 
may  be  taken  in. 

DVI. 

When  we  trace  back  the  blood  from  the  foot, 
we  obferve  the  fame  general  ftru&ure  as  in  the 
arm;  only  the  deep-feated  veins  are  larger,  and 
the  outer  ones  of  courfe  fmaller.  From  the  greater 
activity  of  the  fuperior  extremity  performing 
more  varied  motions,  fo  the  blood  is  more  in 
danger  of  being  (lopped,  and  the  deep  veins  do 
not  divide  into  fo  many  branches.;,  but  they  are 
larger,  and  therefore  a  furgeon  in  performing 
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amputation  will  be  under  the  neccflity  of  tying 
the  veins,  as  well  as  the  arteries,  if  the  amputa- 
tion is  immediately  above  a  pair  of  valves,  the 
neighbouring  veins  pouring  in  their  blood. 

DVII. 

The  laft  general  remark  upon  the  blood  veflels 
here  is,  that  the  coats,  both  of  the  arteries  and 
veins,  are  remarkably  thicker  than  in  any  other 
place  of  the  body  ;  and  from  this  we  may  con- 
clude, that  the  force  of  the  heart  is  not  fo  very 
immenfe  as  many  phyfiologifls  have  fuppofed, 
otherwife  the  addition  of  a  few  feet  of  column 
would  not  have  made  fo  great  a  difference.  Wc 
fee  the  effect  of  the  column  in  dropfical  fwcllings 
more  readily  appearing  in  the  feet  and  wc  can 
account  for  that,  without  fuppofing  that  the 
branches  of  the  red  veins  abforb,  for  there  is  a 
greater  pre  Jure  made  upon  the  lateral  branches  of 
the  arteries,  and  the  fwelling  may  be  owing,  not 
to  a  want  of  abforption,  but  to  an  increafed  ex- 
halation •,  and  taking  in  the/lymphatic  fyftem,  we 
fee  that  the  abforbed  liquors  return  more  diffi- 
cultly, 

DVUI. 

But  notwithffandiug  of  the  increafe  of  the 
thicknefs  of  the  coats,  the  veins  of  the  lower  cx- 
tremkie?  are  more  fu'^ject  to  varix  than  the 
upper,  for  they  are  fubject  to  more  unequal  prei- 
furej  they  are  ac"led  upon  by  many  mufcles  before 
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the  blood  returns  to  the  heart,  and  the  preflure 
made  by  the  contents  of  the  abdomen  is  very  un- 
equal, even  a  preflure  made  by  drefs  will  have  the 
fame  efFeft  as  a  diftention  of  the  bowels  in  the 
abdomen. 

DIX. 

To  conclude  our  account  of  the  veffels  and 
nerves  of  the  inferior  extremities,  the  anterior 
branches  of  the  nerves  are  by  much  the  largeft, 
particularly  in  the  trunk  of  the  body:  the  mufcles 
are  fupplied  by  a  number  of  minute  branches, 
none  of  which  are  of  fuch  confequences  as  to 
prevent  a  furgical  operation  :  and  every  one  of  the 
long  mufcles  is  fupplied  from  a  number  of  nerves ; 
and,  inftead  of  flexion  being  performed  by  one 
nerve,  and  cxtenfion  by  means  of  a  different  nerve, 
we  fee  them  fupplied  by  the  fame  nerve,  and  a 
fingle  flexor  or  extenfor  fupplied  from  a  number  of 
roots. 

DX. 

When  a  ftone  defcends  through  the  ureter, 
crofTing  obliquely  the  anterior  branches  of  the 
nerves  in  the  loins,  the  cremafter  mufcle  is  thrown 
into  action,  and  drawn  upwards.  We  are  not  to' 
fuppofe  that  the  ureter  can  make  mechanical 
prefTure  upon  thefe  nerves.  But,  firfl,  an  irrita- 
tion is  communicated  to  the  neighbouring  parts, 
an  inflammation  is  excited,  and  fuppofe  the  hy- 
draulic fyfterh  detached  from  the  nervous,  we 
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.(hould  not  obferve  any  contraction  of  the  ere- 
matter;  it  is  from  an  inflammation  fpreading 
more  readily  to  the  neighbouring  organs:  and  the 
bending  of  the  body  forwards,  which  takes  place 
in  an  inflammation  of  the  pfoas  mufcle,  chiefly 

(  proceeds  from  the  eafe  the  patient  finds  in  that 
pofture  by  the  parts  being  relaxed,  and  not  that 
the  mufcle  is  in  a  fpafmodic  and  convulfive  action, 
for  the  patient  can,  though  with  difficulty  and 
pain,  extend  the  body  behind  the  pfoas. 

DXI. 

In  the  fmall  nerves  of  the  extremity  thofe  are 
to  be  avoided  carefully  that  run  upon  the  fides  of 
the  fheaths  of  the  tendons. 

DXII. 

Anatomical  Preparation  of  the  Extremitiei . 
The  fuperior  extremities  are  to  be  removed  from  the 
trunk.  The  clavicle  is  raifed  for  this  pu'pcfe,  and  the 
knife  part:  under  the  articulation,  fo  as  to  include  the 
greater  part  of  the  peroral  mufcle;  and,  by  directing 
it  under  the  fcapula,  the  clavicle,  fcapula,  and  fubfeapu- 
laris  mufcle  will  alfo  be  removed.  A  pipe  is  then  to  be 
fixed  in  the  axillary  artery,  which  becomes  divided  by 
the  feparation  of  the  parts,  and  another  pipe  is  to  be 
inferted  in  one  of  the  veins  on  the  back  of  the  hand  ; 
and  having  previouily  warned  out  the  blood  from  the 
veins,  the  injection  is  to  bo  conducted  in  the  ufual 
manner,  preventing  its  palling  out  in  the  time  of  the 
operation  from  the  axillary  vein,  over  which  a  loofe 
licMture  mould  be  thrown. 
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The  lower  extremities  are  to  be  removed  by  opening^ 
the  abdomen,  and  removing  its  contents,  or  placing 
them  out  of  the  way.  A  feflion  is  then  to  be  made 
through  the  fymphyfis  pubis  and  its  ligaments,  and 
next  through  the  ilium  and  facrum,  fo  that  along  with, 
the  extremities  one  fide  of  the  pelvis  may  be  removed. 
In  injecting,  the  pipes  are  then  to  be  fixed,  ore  in  the 
iliac  artery,  and  the  other  in  one  of  the  large  veins 
of  the  foot,  as  near  as  pofible  to  the  toes.  The  pre- 
paration is  then  to  be  finifned  in  the  ufual  manner. 

Anatomical  Preparation  of  the  Hand. 
An  old  emaciated  female  hand  is  the  ore  preferable 
Tor  this  purpofe.    The  forearm  is  to  be  feparated  by 
a  tranfverfe  feci  ion  above  the  wrill,  and  the  fteel  pipe 
fixed  in  the  radial  artery  with  a  ligature.    The  quick- 
fiivcr  being  poured  into  the  tube,  will  foon  fill  all  the 
veffels,  aad  begin  to  flow  out  where  the  feclion  is 
made,  and  will  thus  remove  anycoagula.    The  vefiela 
are  next  to  be  frcured,  firft  catching  them  by  the  for- 
ceps, and  applying  a  ligature  over  each,  firft  over  the 
arteries  and  then  over  the  veins.    If  not  fufficient,  a 
general  ligature,  as  a  tourniquet,  may  be  applied  over 
the  arm.    When  the  veHels  are  thus  fecured,  the  pre- 
paration is  to  be  fufpended  in  water  for  a  day  without 
removing  the  pipe  or  iigature.    The  latter  are  then  to 
be  removed.    Putrefaction  is  to  be  allowed  to  take 
place  till  the  cuticle  peels  off,  when  the  part  is  to  be 
fulpended  in  the  air  to  dry,  and  when  dry  carefully 
varnifhed.    By  fuch  preparations  a  beautiful  difplay  of 
the  veffels  is  afforded. 
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DXIII. 

Lymphatic  Vejfels. 
To  finifh  the  defcription  of  the  vafeular  parts, 
one  fet  of  veflels,  or  the  appendages  of  the  tho- 
racic duct  {till  remain,  termed  the  lacleals  and 
lymphatics,  univerfally  diftributed  over  the  body. 

DX1V. 

Thefe  veffels  are  fmall  pellucid  tubes,  which 
begin  by  numberlefs  open  mouths,  vifible  only  by 
the  affiftance  of  glafles,  arifing  every  where  from 
the  furfaces,  both  external  and  internal.  They 
feem  every  where  to  run  in  two  fets;  a  fuperficial 
one,  the  branches  of  which  are  moft  numerous; 
and  a  deeper  one  accompanying  the  arteries,  and 
in  a  double  proportion  at  leaft  to  the  latter.  They 
are  termed  ladleals  on  the  infide  of  the  inteftines 
from  the  white  liquor  or  chyle  they  contain,  and 
they  are  termed  lymphatics  wherever  they  are  not 
filled  by  this  fluid. 

DXV. 

Their  general  termination  is  in  the  thoracic 
duct,  already  defcribed,  and  in  no  other  parts  of 
the  venous  fyftem  do  they  appear  to  terminate. 

DXVI. 

The  texture  of  the  abforbents  feems  ftronger 
than  that  of  the  red  veins,  though  it  is  too  minute 
for  a  particular  examination.  Their  mufcular 
power  is  apparent  from  their  a£Hori,  and  by  this 
power  are  their  contents  conveyed  from  their  origin 

*5 
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to  the  thoracic  duel,  and  urged  on  alio  by  the 
motion  of  the  furrounding  parts.  They  are  fur- 
niflied  alfo  with  blood  veiTels  and  nerves  like  the 
larger  veffels,  as  difplayed  by  their  fufceptibility 
both  of  inflammation  and  pain. 

DXVII. 

From  their  frequent  communications  and  anaf- 
tomofes  with  each  other  in  their  courfe,  they  in 
general  form  an  irregular  net-work,  which  is  molt 
numerous  in  the  vicinity  of  the  glands,  into  which 
they  divide. 

DXVIII. 

Their  whole  extent  is  intercepted  by  valves  of 
a  rerr.ieircular  form,  placed  in  pairs,  with  one 
edge  fixed  and  the  other  loofe  acrofs  the  cavity  of 
the  vefie),  but  pointed  towards  the  general  termi- 
nation. The  fituation  of  the  valves  is  not  always 
regular,  or  at  certain  diltances,  nor  is  their  num- 
ber always  the  fame  in  the  fame  fpace,  though 
7  or  8  are  the  ufual  number  in  the  length  of  an 
inch.  Their  number  varies  both  in  different  bodies 
and  in  different  parts  of  the  fame  body.  The  fize 
of  the  veffels,  when  diftended,  is  always  largeft 
on  the  fide  of  the  veffels  towards  their  termination. 
Hence  their  jointed  form  in  the  lymphatics,  and 
veficular  appearance  in  the  lacleals;  and  at  the 
point  of  their  termination  there  is  always  one  or 
two  fets  of  valves  to  prevent  any  regurgitation 
into  them.    Thus  the  valves  promote  the  courfe 
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ot  their  fluids,  and  prevent  the  regrefs  o£  their 
contents  as  they  pafs  on.  By  this  fet  of  veffels  all 
fluids  applied  to  their  origin  are  taken  up  in  con- 
fequcnre  of  capillary  attraction,  and  urged  on  by 
the  power  of  the  veffels  till  carried  into  the  general 
mafs. 

DXIX. 

The  glands  connected  with  the  abforbents  are 
peculiar  in  their  ftructure.  Their  fituation  in 
various  parts  of  the  body  is  under  the  fkin,  in  the 
cellular  membrane,  or  over  the  trunks  of  the  dif- 
ferent blood  veffels  belonging  to  the  vifcera. 
Their  form  is  round,  or  oval ;  their  fize  never 
exceeds  an  inch  in  diameter,  and  they  are  often 
collected  into  a  mafs,  varying  in  colour  in  different 
parts,  and  at  different  periods  of  life,  being  large 
and  reddifh,  or  brown,  in  youth,  but  fmall  and 
pale  with  increafing  age.  Under  the  fkin,  alfo, 
they  are  redder  and  firmer  than  within  the  large 
cavities,  and  are  covered  by  a  fmooth  denfe  mem- 
brane, which  gives  them  a  finning  appearance, 
and  is  connected  to  the  glands  by  cellular  mem- 
brane. 

DXX. 

Thefe  glands,  like  others,  are  provided  with 
blood  veffels  and  nerves  5  and  they  pofftfs  fome- 
times  internally  a  cellular  appearance,  at  other 
times  they  confiftof  a  fimple  convolution  of  veffels. 
The  abforbents  entering  the  gland,  as  they  ap- 
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proach  it  fpread  into  radiated  branches,  termed  vafa 
inferentia,  and  then  penetrate  its  fubflance.  From 
its  oppofite  fide,  veflels  go  out  in  the  fame  manner 
as  they  entered  it,  termed  vafa  efferentia ;  but 
they  are  larger  and  fewer  than  the  former.  Many 
of  the  abforbents  enter  fcveral  glands  before  patting 
into  the  thoracic  duel,  and  by  thefe  glands  a  change 
is  certainly  made  on  their  contents  j  the  particular 
nature  of  which  is  not  yet  afcertained. 

DXXI. 

In  examining  the  diftribution  of  the  lymphatic, 
or  abforbent  veflels,  the  fuperficial  fet  of  the 
lower  extremities  which  lie  between  the  fkin  and 
mufcles  belongs,  in  general,  to  the  teguments. 
Round  the  toes  they  form  a  plexus,  and  the  fame 
on  the  foot,  from  which  branches  run  along  the 
knee.  The  fame  takes  place  on  the  outer  as  on 
the  inner  fide  j  and  the  branches  here  divide,  one 
part  eroding  the  tibia,  and  joining  the  fame  fet  at 
the  knee ;  the  other  part,  pafling  into  the  popli- 
teal glands,  and  thence  afcending,  in  part,  to 
the  thigh,  which  glands  are  near  the  artery,  and 
buried  in  fat. 

DXXII. 

From  the  knee  a  plexus  from  i  2  to  14  trunks 
pafles  to  the  groin  by  the  fore  and  inner  part  of 
the  thigh,  accompanying,  in  their  courfe,  the  great 
faphena,  and  receiving  branches  from  the  adja- 
cent parts  in  their  progrefs,  till  they  pafs  into  the 
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inguinal  glands,  which  are  from  6  to  12  in 
number,  of  different  fizes,  fituated  in  the  angle 
between  the  thigh  and  abdomen,  and  part  further 
down  on  the  fore  part  of  the  thigh.  The  fuper- 
ficial  lymphatics  are  chiefly  centered  in  the  loweft 
glands  ;  and  into  this  clufter  pafs  alfo  thofe  of  the 
thigh,  nates,  abdomen,  and  loins. 

DXXIIL 

The  deep  fct  of  the  lymphatics  of  the  lower 
extremity  are  few  in  number;  they  occupy  the 
blood  veflels  in  their  progrefs,  and,  like  the  former, 
pafs  into  the  popliteal  glands  and,  as  they  pro- 
ceed up,  they  accompany  the  femoral  artery,  and 
enter  alfo  the  inguinal  glands. 

DXXIV. 

Of  the  fcrotum,  the  fuperficial  lymphatics  enter 
likewife  into  the  inguinal  glandular  clufter,  and  the 
deep  feated  ones  are  carried,  with  thofe  of  the 
tefticle,  into  the  abdomen.  The  fuperfieial  lym- 
phatics of  the  penis  run  principally  on  its  back, 
receiving  branches  from  its  inferior  furface ;  and 
at  its  root  they  divide  into  right  and  left,  paffing 
©n  each  fide  into  the  lower  glands  of  the  groin. 

DXXV. 

The  deep  feated  fet  from  the  glands  and  bedv, 
accompany  the  arteries  into  the  pelvis. 

"  DXXV1 

The  tefticle  is  diftinguifhed  by  the  l^rgefl  an.4 
vol.  11.  o 
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moft  numerous  lymphatics  in  the  body.,  fome  of 
which  exceed  in  fize  a  {"mail  quill.  They  arife 
from  the  coats,  body  of  the  tefticle,  and  epidi- 
dymis, and  .palling  into  the  fpermatic  chord,  they 
terminate  in  the  lumbar  glands.  The  lymphatics  in 
the  internal  parts  of  women  go  partly  to  the  in- 
guinal clutter,  and  partly  by  the  courfe  of  the 
round  ligaments,  and  they  terminate  in  the  iliac, 
or  lumbar  glands. 

Dxxvri. 

All  the  fuperficial  lymphatics  of  the  under  part 
of  the  belly,  loins,  nates,  and  round  the  anus, 
pafs  into  the  inguinal  glands  and  thefe  glands, 
thus  fupplied,  fend  out  but  a  few  larger  trunks 
in  return,  which  enter  the  belly  under  Poupart's 
ligament,  in  company  of  the  iliac  artery.  Having 
entered  the  abdomen,  they  are  varioufly  diftri- 
buted  to  the  glands  above  the  iliac  and  lumbar 
veficls.,  The  iliac  glands  being  equal  to  thofe 
in  the  groin,  and  the  lumbar  larger,  and  lying 
over  the  great  vcilels  and  lumbar  vertebrae ;  and  in 
thefe  glands  alfo  all  the  other  lymphatics  of  the 
inferior  extremity  terminate,  from  whatever  quar- 
ter they  come. 

DXXV1IT. 

Befidcs  thefe  lymphatics,  now  defcribed,  on 
the  in  fide  of  the  iliac  artery,  others  are  fituated  ; 
on  the  outfide  of  it  on  the  pfoas  mufcle,  one  p-»rt 
part  of  which  pafTes  by  to  the  lumbar  plexus  into 
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the  thoracic  duel  ;  another  part  forms  a  plexus  on 
the  facrum,  and  from  that  proceeds  to  the  fame 
termination. 

DXXIX. 

The  la&eals  again  begin  on  the  inner  furface  of 
the  inteftines,  each  beginning  upon  one  of  the 
villi  by  fhort  branches,  which  are  furnifhed  with 
orifices  for  imbibing  the  chyle.  From  the  villi, 
their  progrefs  is  along  the  outer  coat  of  the  in- 
teftines, which  they  obliquely  penetrate  at  laft, 
after  uniting  into  larger  branches  in  their  courfe. 
Their  progrefs  accompanies  that  of  the  blood 
veffels,  to  which  they  are  double  in  number,  one 
being  placed  on  eacii  fide  of  a  veffel  ;  and  both 
the  fuperficial  and  deep-feated  la£teals  communi- 
cate in  the  fubftancc  of  the  inteftines;  and,  on 
leaving  the  inteftines,  between  the  folds  of  the 
mefentery  and  mcfocolon,  they  form  a  plexus, 
without  regard  to  the  courfe  of  the  veflels.  In 
their  progrefs  they  pafs  through  a  number  of 
ladteal  and  mefenteric  glands  of  different  fizes,  the 
latter  being  feated  in  the  part  between  the  layers 
of  the  mefentery,  and  fcattered  over  it  at  the 
diftance  of  two  or  three  inches  from  the  intef- 
tines, of  a  white  colour,  and  flattened  before.  The 
laeteals  are  largeft  on  the  jejunum,  and  the  glands 
are  alfo  largeft  on  that  part  of  the  jejunum  con* 
nected  with  the  mefentery.. 
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DXXX. 

By  the  Hze  of  thefe  glands  the  lacteals  have 
been  divided  into  different  orders.  From  the  in- 
teftines  to  the  glands  forms  the  firft  order;  one 
fet  of  glands  to  another  forms  the  fecond  order ; 
and  from  the  glands  to  the  thoracic  du£fc  forms 
the  third  order. 

DXXXI. 

The  fmall  inteftinal  la£teals,  on  leaving  the 
mefenteric  glands,  in  three  or  more  large  trunks 
accompany  the  mefenteric  artery,  and  pafs  in, 
for  the  molt  part,  at  the  beginning  of  the  thoracic 
duel.  The  large  inteftinal  ladteals  are  centered 
in  the  mefocolic  glands,  and  thofe  of  the  caecum 
and  right  colon  communicate  with  the  fmall  in- 
ternal lacteals;  while  thofe  of  the  left  colon  ac- 
company the  mefenteric  artery,  and  are  loft  in  the 
lumbar  glands. 

DXXXII. 

The  ftomach  pofleffes  two  fets  of  lymphatics 
proper  to  each  of  its  curvatures.  The  lacteals  of 
the  fmall  curvature  accompany  the  fuperior  coro- 
nary artery,  pafs  into  the  glands  of  the  omentum 
minus,  and  obferving  the  fame  courfe  with  thofe 
of  the  liver,  terminate  in  the  thoracic  duct.  The 
latteals  of  the  great  curvature  go  to  right  and  left. 
The  right  fide  lacteals  joining  thofe  of  the  great 
omentum,  and  the  plexus  accompanying  the  coro- 
nary artery,  run  with  the  lymphatics  of  the  liver 
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to  the  duel.  The  left  fide  ladleals  join  thofe  of 
the  fpleen  and  pancreasj  and  accompany  them  into 
the  duel:. 

DXXXIII. 

The  lacleals  of  the  liver  run  alfo  in  two  fets, 
which  freely  communicate,  and  they  are  fo  nu- 
merous as  to  cover  almofl  the  whole  of  its 
outer  furface.  They  difcharge  their  contents  part- 
ly into  the  beginning  of  the  thoracic  duel,  and 
partly  to  a  plexus  fituated  on  the  fore  part  of  the 
thorax. 

DXXXIV. 

The  fpleen  alfo  poflefles  two  fets  of  lacleals. 
The  fuperficial  fet  is  remarkably  fmall.  They 
pafs  from  its  convex  to  its  concave  furface,  and 
join  the  deep  feated  ones  at  the  fifture  where 
the  blood  veflels  enter,  and  they  afterwards  pafs 
through  feveral  glands,  lying  over  the  fplenic  ar- 
tery. The  lymphatics,  alfo,  of  the  fpleen,  receive 
thofe  of  the  pancreas,  which  run  into  them,  and 
the  whole  goes  into  the  thoracic  duel,  near  the 
termination  of  the  lacleals. 

DXXXV. 

The  fuperficial  lymphatics  of  the  kidney  are  only 
vifible  in  it  when  it  is  under  difeafe.  They  run 
from  without  inwards,  and  terminate  in  the  lum- 
bar glands,  and  fo  at  lad  in  the  duel.  Thofe  of 
the  renal  glands  join  the  lacleals  of  the  kidney. 
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DXXXVf. 

The  lymphatics  of  the  lungs  are  numerous. 
The  fuperficial  let  forms  lari;e  areola,  with  fmaller 
ones  within  them.  The  large  fet  runs  chiefly  between 
the  lobules,  while  the  i"m:;!I  pafTes  fo  as  to  cover  the 
whole  fabltance  of  the  iungs.  From  the  furface 
they  pafs  to  the  root  of  the  lungs,  and  enter  the 
bronchial  glands  already  defcribed,  (CCCXVI.), 
where  they  are  joined  by  the  deeper  fet  that  creep 
along  the  branches  of  the  trachea  and  pulmonary- 
blood  veffels,  and  through  the  medium  of  the 
bronchial  glands  the  two  fets  communicate.  On 
leaving  the  bronchial  glands,  thofe  of  the  left  lungs 
terminate  partly  in  the  thoracic  duel  behind  the 
trachea,  and  another  part  pafles  through  glands 
behind  the  aortal  arch,  and  run  by  one  trunk  into 
the  duel.  Part  of  thofe  of  the  right  fide,  after  a 
convoluted  courfe  on  the  vena  cava,  opens  into  the 
trunk  which  terminates  in  the  reins  at  the  right 
fide  of  the  neck,  and  the  reft  go  into  the  duct 
near  the  divifiou  of  the  trachea. 

DXXXVII. 

The  abforbents  of  tiie  heart  are  numerous,  but 
fulfil.  Their  principal  trunks  accompany  the  coro- 
nary arteries,  the  largeft  belonging  to  the  left  ven- 
tricle, and  they  all  pafs  to  the  neighbouring  glands. 

Dxxxvm. 

The  lymphatics  of  the  sefophagus  are  numerous, 
and  intermix  with  thofe  of  the  heart  and  lungs. 
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DXXXIX. 

The  fuperior  extremities,  like  the  inferior,  have 
two  fets  of  lymphatics,  one  lying  under  the  (kin,- 
the  other  accompanying  the  principal  blood  veflels. 

DXL. 

The  fuperficial  fet  is  numerous-,  and  arivs 
from  the  fore  and  back  part  of  the  finger  and 
hand,  forming  an  extenfne  plexus  on  the  cor- 
refponding  fides  of  the  facrum.  Thofe  of  the 
anterior  part  obferve  a  direct  courfe  upwards, 
while  thoie  of  the  poflerior  feparate  and  pais 
obliquely.  From  the  bend  of  the  elbow  the  fir  it 
accompany  or  run  near  the  bafilic  vein,  and  enter 
fmaJl  glands  in  the  courfe  of  the  humeral  artery  j 
Others  do  not  communicate  any  where  till  they 
enter  the  axillary  glands.  Some  branches  attend 
alfo  the  cephalic  vein,  and  afterwards  pafs  into 
the  glands  at  the  clavicle.  The  deep  fet  accom- 
pany each  principal  artery,  and  uniting  at  the 
elbow,  pafs  on  in  two  large  trunks  along  with  the 
humeral  artery. 

DXLI. 

The  axillary  glands  form  a  clufter,  varying  in 
number  and  fize,  though  lefs  than  thofe  of  the 
groin.  They  are  furrounded  by  much  fat,  and 
adhere  clofely  to  the  trunks  of  the  axillary  blood 
veflels  and  nerves.  From  them  large  branches 
enter  the  clavicle,  and  form  a  trunk  which  joins 
the  duct  near  its  termination  on  the  left  fide.. 
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The  axillary  glands  receive  the  fubcutaneous  lym- 
phatics from  the  back  part  of  the  thorax,  of  the 
teguments  and  mufcles  of  the  feapula,  and  alfo 
fiom  the  mamma. 

DXLIL 

The  lymphatics  of  the  mamma  are  numerous ; 
though  the  greater  part  pafl'es  through  the  axillary 
glands,  others  penetrate  the  intcrftices  of  the 
ribs  near  the  fternum,  and  enter  glands  that  pals 
with  the  internal  mammary  vellcls. 

DXLI1T. 

The  lymphatics  on  the  outfide  of  the  head 
accompany  the  blood  veffels,  and  enter  glands  as 
they  proceed  to  the  neck;  and  then  others,  partly 
conne£led  with  the  parotid  gland,  and  fome  at 
the  root  of  the  zygoma.  The  lymphatics  of  the 
back  part  of  the  head  enter  glands  at  the  root  of 
the  ear.  Thofe  of  the  fore  part  accompanying  the 
facial  artery,  and  its  branches,  pafs  into  different 
glands  fituated  at  the  buccinator  mufcle,  at  the 
under  part  of  the  lower  jaw,  mafleter  mufcle,  and 
the  inferior  maxillary  gland. 

DXLIV. 

The  lymphatics  from  the  inner  nofe  pafs  with 
the  maxillary  artery,  and  enter  glands  behind  the 
angle  of  the  lower  jaw,  where  they  join  thofe  of 
the  mouth.  The  lymphatics  of  the  tongue  and 
throat  centre  in  the  glands  behind  the  angle  of  the 
lower  jaw. 
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DXLV. 

The  exiftence  of  lymphatics  in  the  brain  is 
Highly  probable,  though  not  yet  decifively  afcer- 
tained. 

DXLVI. 

All  the  lymphatics  of  the  head  accompany  the 
large  veflels  in  the  neck,  forming  in  their  courfe  a 
remarkable  plexus  of  numerous  glands,  fituated 
near  the  blood  veflels,  termed  glandula  concatentse, 
which  are  more  numerous  than  any  fet  in  the 
body,  and  unite  at  the  bottom  of  the  neck  into  a 
trunk,  which  enters  the  du£t  on  the  left  fide, 
near  its  termination,  and  on  the  right  goes  into 
the  trunk  that  forms  the  general  termination  of. 
that  fide. 

DXLVII. 

Having  thus  traced  the  courfe  of  the  lymphatics 
fomething  farther  is  neceflary  with  refpe£t  to  their 
general  termination  in  the  du£t.  At  its  under  ex- 
tremity the  duel:  is  compofed  of  three  principal 
trunks.  The  firft  and  fecond  confifts  of  the  lym- 
phatics of  the  right  and  left  inferior  extremity, 
and  the  third  is  joined  by  the  la&eals  or  inreftinal 
veflels.  From  thefe  is  compofed  the  duel  over 
the  3^  vertebra  of  the  loins.  In  the  thorax,  the 
du<Sl  in  addition  receives  the  lacteal  trunks  of  the 
intercoftals  of  the  refophagus  and  of  the  lungs; 
and  palling  over  after  leaving  the  thorax  to  run 
between  the  longiflimus  colli  and  internal  jugular 
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vein,  it  next  makes  a  turn  down  to  terminate  in 
the  angle  formed  by  the  left  internal  jugular  and 
fubclavian  vein.  In  its  whole  courfe  it  obferves 
a  waving  clire&ion;  and  after  leaving  the  thorax, 
fometimes  divides  into  two. 

DXLVIII. 

Chemical  Analyf.s  cf  the  Contents  of  the  Lymphatic  Syjlem. 

The  contents  of  the  lacteals  were  already  examined 
under  the  name  of  chyle. 

The  lymphatic  veflels,  again,  contain  a  colourlefs 
fluid,  or  a  gelatino-albuminous  water,  having  no  tafte, 
and  of  a  thin  and  fomewhat  plaftic  confidence,  being 
a  folution  of  the  fuperfluous  gelatin  and  albumen  from 
every  part,  and  the  fuperfluous  aqueous  vapor  returned 
as  it  were  to  pafs  anew  through  the  general  circulation, 
and  to  aflimilate  as  it  enters  the  thoracic  du£t,  the  chyle 
or  nourilhment  on  its  primary  entrance  into  the  fyflem. 

DXLIX. 

Anatomical  Preparation  of  the  Lacltals. 
The  fubjefls  mod  proper  for  lymphatic  preparations 
are  thofe  who  have  died  anafarcous ;  and  in  order  to 
difcover  thefe  veffelsj  make  an  incifion  in  the  cutis, 
and  remove  it  as  far  as  the  cellular  membrane.  In 
this  part  a  magnifying  glafs  will  obferve  them,  and 
then  with  the  point  of  a  lancet  cut  an  orifice  in  one 
of  them,  into  which  introduce  the  pipe,  which  is  to  be 
kept  in  that  fituation  by  the  finger,  or  a  ligature ;  and 
when  the  cock  is  turned,  the  quickfilver  will  be  feen  to 
run  up  the  lymphatics.  As  long  as  the  column  of 
mercury  continues  to  leflen  gradually,  we  are  to  hold 
t&c  pipe  in  its  fituation  ;  and  when  it  ceafes  to  run  any 
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longer,  the  inje&ion  is  to  be  fecured  by  a  ligature,  and 
the  pipe  withdrawn.  The  exit  of  the  mercury  from 
any  collateral  branch,  is  farther  to  be  prevented  by  a 
needle  and  ligature.  The  injection  being  thus  finifhed, 
the  courfe  of  the  veflel  is  to  be  cautioufly  traced  witb. 
the  fciflbrs  and  forceps,  avoiding  any  injury  to  the  vef- 
fel  ;  and  mould  it  take  place,  it  is  to  be  repaired  by 
fecuring  the  injured  part  by  the  finger  and  thumb,'  and 
patting  a  fine  ligature  above  and  below  the  part. 

During  the  progrefs  of  making  lymphatic  prepara- 
tions, which  are  flow  and  tedious,  the  parts  mould  be 
prevented  from  drying  by  avoiding  their  expofure  to' 
tiie  air,  or  covering  them  with  a  wet  cloth.  When  the 
preparation  is  finifhed,  and  cleared  of  all  fat  and- ex- 
traneous matter,  it  fhould  be  dried  in  th^  air'wichout 
heat,  „nd  when  dry,  varniflied. 

AH  the  lymphatic  preparations' are  made  iri  the  fame 
manner. 

DL. 

Having  now  treated  at  length  the  ftru<ft.ure  of' 
the  animal  body  in  a  found  flate,  and  its  different' 
parts,  it  will  be  proper  to  take'  a  general  view' of  ■ 
the  three  great  fyftems  which  fupport  it,  the  vas- 
cular, ablorbent, .  and  nervous,  in  a  connected ' 
manner. 

DLL 

General  View  of  the  Vafcular  Sv/}em;< 
^Beginning  then  with  the  vafcular  fyftem,  we 
obferve  the  coats  of  the  arteries  are  of  a  con- 
titrable  thicknefs;  and  as  thefe  require  nourifh- 
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ment  and  growth  like  the  reft  of  the  body,  nu- 
merous fmall  arteries  are  diftributed  on  their  coats, 
what  writers  call  vafa  vaforum.  The  coats  of  the 
pulmonary  artery  are  fupplied  from  the  aorta. 

DLII. 

Structure  of  the  Arterial  Coats. 
"When  the  coats  are  difTecled,  upon  the  out- 
fkle,  befidcs  common  cellular  fubftance,  or  in 
iome  places  the  addition  of  membranes  laid  over 
the  artery,  as  in  the  pleura  within  the  cavity  of 
the  thorax,  there  is  a  loofe  cellular  fubftance  every 
where;  and  on  feparating  it,  we  obferve  that  the 
outer  part  of  an  artery  is  of  a  whitifh  colour.  This 
whitenefs  depends  on  a  tough  and  elaftic  coat,  in 
which  a  number  of  exceeding  minute  fibres  are 
iuterwovan  in  all  directions,  fo  that  this  outer 
coat  may  very  properly  be  confidered  rfs  cellular 
fubftance  condenfed  ;  for  the  fibres  do  not  appear 
to  run  more  in  one  direction  than  they  do  in 
another,  fo  we  fhall  call  it  cellulo-membranous, 
or  the  membranous  external  coat,  which  is  of 
confiderable  thicknefs.  This  railed,  we  find 
within  it  one  without  fibres  laid  tranfverftly,  or 
in  a  circular  manner.  Thefe  are  of  a  pale  red 
colour,  or  paler  than  the  principal  mufcles  of  the 
extremities  •,  fo,  examining  the  femoral  artery,  we 
find  fibres  ef  a  paler  colour  than  the  mufcles 
of  the  extremities,  but  very  diftind  ;  but  it  is 
certainly  carrying  matters  too  far  a  great  deal, 
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when  the  coats  of  an  artery  in  general,  or  all 
the  coats,  are  confidered  as  being  cellular  fub- 
ftance  condenfed. 

DLIII. 

To  judge  from  appearances,  the  name  of  muf~ 
cular  is  properly  applied  to  this  coat;  and  there  is 
no  more  reafon,from  any  thing  we  obferve,  to 
fuppofe  it  compofed  of  cellular  fuhftance,  than 
to  fuppofe  any  of  our  mufcles  to  be  fo.  Within 
the  fibrous  mufcular  coat  we  find  an  inner  coat, 
or  we  find  this  lined  with  an  inner  coat  which  is 
extremely  thin,  but  very  denfe;  neither  is  it 
ftrong,  and  it  has  lefs  toughnefs  than  we  mould 
have  expe&ed,  having  fcarcely  any  of  the  elafti- 
city  proper  to  arteries ;  for,  if  the  outer  coats  are 
(liifeQed,  it  fcarcely  admits  of  being  ftretched; 
and  thefe  three  coats  are  connected  to  each  other 
by  the  common  cellular  fubflance  of  the  body,  as 
in  the  alimentary  canal,  &c.  In  other  animals, 
,as  that  of  the  ox,  and  efpecially  in  the  whale,  the 
brous  coat  is  (till  more  evident  and  diltint~r. 

DLIV. 

Next,  in  the  coats  and  flruclure  of  the  vein?, 
thofeof  the  fmall  ones  are  fo  thin  and  tranfparent, 
that  we  cannot  diltinguifh  the  one  from  the  other; 
but  in  the  larger  veins  we  find  nearly  the  fame 
number.  The  fecond  is  fomewhat  reddifh  co- 
loured in  the  larger  veins.  In  it  we  can  diftin- 
gmfh  fibres,  but  very  different  from  the  fibres  of 
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an  artery ;  for  they  are  riot'  placed"  chiefly  in  a 
circular  manner,  but  fo  many  ran  length  ways  j 
fliefe  are  crofled  by  others,  and  the  threads  of 
both  are  interlaced;  fo  that  we  are  at  a  lofs, 
judging  of  it  merely  by  infpedHon,  to  determine 
the  nature  of  that  coat.  Next  the  blood  is  a 
membranous  thick  coat,  which  isr  tougher  than 
that  within  the  arteries  ;  and  the  elafticity  of  the 
veins  very  much  depends  upon  the  inner  coat, 
whereas  in  the  arteries  it  depends  chiefly  upon 
the  outer  coat.  The  cellular  fubftance,  too,  is 
rather  loofer,  fo  that  we  can  feparate  the  external 
coats  eafier  from  the  internal  than  in  the  arteries. 

Such  is  the  general  ftruciure ;  and  from  it  we 
proceed  to  trace  the  courfe  of  the  blood. 

DLV. 

In  refpe&  to  the  fhnpe  of  an  artery,  many 
authors  have  defcribed  it  as  if  it  was  conical ; 
but  if  we  attend  to  it,  in  any  place  where  minute 
branches  are  not  fent  off",  we  find  it  cylindrical ; 
or  we  may  compare  an  artery  to  a  tree,  which  we 
are  likewife  apt  to  imagine  of  the  conical  fhape, 
not  attending  to  the  change  made  by  the  wood 
furnifhed  to  the  branches  from  the  trunk,  for  be- 
tween the  branches  it  is  likewife  cylindrical. 

DLVI. 

In  regard  to  the  mode  of  ramification,  or  the 
proportion  in  which  an  artery  branches,  com- 
pared with  the  trunk    as  on  the  right  fide  of  the 
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neck,  for  inftance,  and  at  the  bottom  of  the  abdo- 
men, it  is  evident  that  the  two  brandies  joined 
together  are  larger  than  the  trunk,  and  the  pro- 
portion nearly,  as  commonly  alleged,  is  as  three  to • 
two  ;  the  two  joined  together  are  a  third  larger 
than  the  trunk  which  forms  them.  Hence,  as  we 
find  fuch  divifions,  and  fubdivifions  of  arteries, 
frequently  repeated,  as  in  the  mefentery,  the  fum- 
of  all  the  ultimate  branches  of  an  artery,  or  their 
capacity,  mud  be  confiderably  greater  than  that  of 
the  trunk  ;  and  therefore,  inftead  of  conceiving  that 
the  arteries  are  conicals  with  the  bafis  turned  to- 
wards the  heart,  we  may  juft  invert  this,  and 
compare  the  arterial  fyftem  to  a  cone  with  its  point 
beginning  in  the  heart,  and  the  fize  continually 
increafing  to  the  moft  diftant  extremities. 

DLVII. 

With  regard  to  the  kind  of  angles  which  the 
branches  of  the  arteries  form,  in  general  we  may 
obferve  that  the  blood  enters  them  in  a  favourable 
direction,  or  that  the  angles  are  acute ;  but  in 
this  there  is  the  utmoft  variety,  which  partly  de- 
pends upon  neceflity  and  fituation,  partly  upon 
the  ufe  which  the  arteries  ferve ;  for  in  many 
places  we  find  them  fent  off  nearly  at  right  angles, 
and  in  fome  few  the  angle  is  turned  back  in  the 
moft  unfavourable  way,  the  blood  moving  retro- 
grade, as  it  were.  Upon  th~  whole,  we  may 
obferve,  that  near  to  the  heart  the  angles  of  the 
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arteries  are  greater  than  at  a  diftance.  Nature- 
feems  to  endeavour  to  render  the  flow  in  all  as 
equable  as  poffible.  So  we  find  many  arteries  of 
the  trunk  that  are  deftined  for  mufcular  organs, 
lent  off  nearly  at  right  angles;  whereas,  in  the 
extremities,  they  are  almofl  every  where  acute. 
Perhaps,  further,  we  may  remark,  that  near  to 
the  heart  the  arteries  ariling  from  the  trunk  are 
fpread  out  in  a  greater  number  of  branches.  Fol- 
lowing an  artery  to  the  place  where  it  is  intended 
to  be  diftributed,  we  frequently  find,  almofl  with- 
out exception,  that  the  neighbouring  branches 
communicate,  or  we  difcover  a  beautiful  net-work 
of  the  branches,  as  in  the  alimentary  canal ;  fo 
that,  although  a  number  of  branches  were  flopped, 
the  blood  could  penetrate  to  the  extremities  of 
every  branch ;  and  if,  in  the  courfe  of  the  artery 
from  the  heart  to  the  diflributidn,  there  is  any 
danger  of  a  confiderable  ftoppage,  we  find  con- 
fiderable  anaflomofes  in  the  large  branches,  as  in 
the  mefentery. 

DLVIII. 

It  is  impoflible  to  trace,  by  difle&ion,  the 
arteries  to  their  ultimate  termination  with  our 
fenfes  unaffifted.  A  microfcope  is  required  to 
view  the  circulation  in  a  living  animal ;  for,  if  we 
attend  to  the  circulations  that  have  been  made  by 
the  moft  eminent  phyfiologills,  it  is  proved  to  our 
f,itisfac"lion,  that  three  or  four  thoufand  of  fuch 
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arteries  as  circulate  red  blood  laid  together,  do 
not  exceed  the  breadth  of  an  inch;  or,  that  the 
fmallefl  hair  exceeds  the  diameter  of  the  artery  at 
leafl  in  the  proportion  of  twenty  to  one  ;  or,  that 
iour  hundred  fuch  arteries  circulating  the  red 
globules  joined  together,  would  not  be  larger,  than 
a  fingle  hair.  Hence,  after  we  have  forced  an 
injection  from  the  arteries  into  the  veins,  or  into 
the  mod  minute  branches  of  the  arteries,  we  per- 
ceive little  more  than  an  uniform  red  colour  with 
the  naked  eye,  as  in  the  innermofl:  coats  of  the 
alimentary  canal. 

DLIX. 

The  veins-returning  from  the  extremities  of  the; 
body,  in  their  firfl;  origin  imitate  the  arteries  in 
their  appearance,  and  there  mud  be  the  fame 
number  of  them.  There  are  two  fmall  anafto- 
mofes,  which  are  occafionally  repeated  in  the 
progrefs  of  the  veins  towards  the  heart  •,  and 
thefe  anaftomofes  are,  in  general,  more  frequent 
in  the  veins;  for,  as  the  force  of  the  blood  is 
lei's  here  than  in  the  arteries,  there  is  a  greater 
danger  of  its  ftoppage.  And,  for  the  like  reafon, 
where  the  veins  are  fubjedted  to  unequal  preflure, 

- 

as  where  they  run  among  mufcular  organs,  in  the 
trunk  of  the  body,  the  head,  and  extremitie<j. 
Within  the  veins  there  are  numerous  valves,  or 
flood  gates ;  and  wherever  the  veins  appear  joined, 
there  a  pair  of  valves  are  t§  be  found.    Nor  is- 
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this  alone  fufficient  •,  but  in  the  mufcular  part: 
two  fets  of  veins  are  confpicuous,  one  following 
nearly  the  courfe  of  the  arteries,  and  the  other 
running  under  the  fkin  ;  where  they  are  as  little 
rxpofed  to  the  aclion  of  the  mufcles-  as  poflibk. 
And  not  only  do  thefe  anaftomofes  take  place,  but 
we  find  branches  pa  fling  from  the  one  to  the 
other,  fo  that  on  opening  a  vein  the  flow  of  the 
blood  is  iucreafed  by  caufing  the  patient  to  play 
with  his  fingers,  which  puts  the  mufcles  in  a£tionr 
and  prefies  upon  the  deeper  veins.  When  the 
veins  are  traced  from  all  the  parts  of  th<3  body 
to  the  heart,  we  find  that  the  two  vena:  cavae, 
joined  together,  are  considerably  more  capacious 
than  the  aorta,  nearly  in  the  proportion  of  two  to 
onev  for  the  inferior  is  nearly  as  much  larger  than 
the  aorta,  as  the  fuperior  is  fmaller  than  it.  With 
this  general  ftructure  we  are  led  to  confider  the 
action  of  the  parts  by  which  the  circulation  of  the 
blood  is  performed.. 

DLX. 

That  the  blood  is  carried  conflantly  in  a  circle, 
appears  from  the  vafcular  ftrudture  which  dire£Vs 
it  in  its  courfe.  We  find  valves  at  the  mouth  of 
the  ventricle  of  the  heart,  at  the  mouth  of  the 
arteries,  and  in  many  places  of  the  veins;  and, 
again,  where  the  inferior  cava  terminates  in  its 
correfponding  auricle..  If  we  examine  living  ani- 
mals, thus  is  made  dill  clearer-  We  find  proof 
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of  the  motion  from  ligatures  made  upon  the  vetTels, 
or  from  wounds  inflicted,  or  from  the  transfufmg 
the  blood  out  of  the  body  of  one  animal  into 
another's  body  ;  or  we  fee  proof  from  the  infufion 
of  medicated  fubftances,  which]  when  poured, 
into  a  fingle  vein,  or  artery,  affect  the  body  uni- 
verfally,  and  the  blood  may  be  {hewn  moving 
with  the  microfcope. 

DLXI. 

The  rapidity  of  the  motion  is  likewife  eafily 
demonftrated.    Thus  we  fee,  that  a  vaft  quantity 
is  loft  from  a  wound  made  even  in  the  correspond- 
ing artery,  the  difcharge  would  be  greater,  becaufe 
the  veins  are  more  capacious  than  the  arteries, 
and  therefore  the  flow  of  blood  is  flower  j  or  we 
fee  the  proof  from  the  transfufion  of  the  blood  j 
or  without  any  regard  to  experiments,  we  have 
only  to  attend  to  the  quicknefs  of  the  pulfe,  to 
the  frequency  of  its  ftrokes,  and  to  the  capacity 
of  the  heart.    From  them  we  perceive  that  a  pro- 
digious quantity  is  palling  through  the  heart  in  a 
very  fliort  fpace  of  time,  our  pulfe  beats  between 
60  and  70  times  in  a  minute ;  when  a  perfon  is 
laid  at  reft  in  bed,  fuppofe  it  64.    Thus,  if  a 
fingle  ounce  of  blood  be  thrown  out  from  the  left 
ventricle  of  the  heart  in  each  pulfation,  it  is  evi- 
dent that  there  pafies  through  the  heart  in  a  fingle 
minute  4  pounds  of  blood  j  but  if  we  double  the 
quantity,  which  from  the  flze  of  the  ventricle  we 


cccTrti  DEMONSTRATION 

may  eafily  do,  eight  pounds  may  pafs  in  a  minute  ; 
therefore,  in  the  fpace  of  an  hour,  blood,  equal 
in  weight  to  thirty  flones,  or  perhaps  to  three 
times  the  weight  of  the  animal  to  which  it  be- 
longs, pafles  in  that  fpace. 

DLxrr. 

This  velocity  of  the  blood  depends  upon  the 
action  chiefly  of  the  auricles  and  ventricles  of 
the  heart  ;  and  tbefe  acTt  alternately.    Whilfl  the 
auricle  is  filling  from  the  veins,  the  ventricle  is 
emptying  itfelf;  and  whilft  the  auricle  empties 
itfetf,  the  ventricle  is  filling;  and  the  ufe  of  each 
is  clear,  in  order  to  give  room  by  their  being  a 
receptacle  added  to  the  heart.    There  is  no  alter- 
nate confidcrable  dilatation  of  the  veins ;  for, 
whilfl:  the  ventricle  is  in  a£tion,  the  blood  con* 
tinues  to  flow,  as  before,  from  the  veins  into 
the<  auricle ;  and  as  foon  as  the  ventricle  ceafcs 
from  its  action,  the  auricle,  now  ftimuhit/id  by 
the  blood,  contracts,  and  the  blood  flows  into  the 
ventricle  with  great  quicknefs,  whilft,  at  the  fame 
time,  an  addition  is  made  from  the  veins.  Hence 
the  auricles  are  fmaller  than  the  ventricles,  and 
there  is  nothing  placed  to  prevent  the  flow  of 
blood  continuing  into  the  auricle  direclly  from 
the  veins  during  the  contraction  of  the  ventricle. 

DLXIII. 

What  is  known  of  one  fide  of  the  heart  applies- 
to  both.    We  conceive  that  the  two  auricles  are.- 
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filled  and  emptied  at  the  fame  time,  but  at  a  time 
different  from  the  ventricles  ;  having,  as  appears 
from  this,  a  common  feptum,  and  we  cannot  fup- 
pofe  that  the  half  is  relaxed,  and  the  other  in 
action.  Indeed,  the  fynchronous  actions  of  thefe 
parts  may  be  feen  in  a  living  animal.  But  though 
the  auricles  and  ventricles  are  emptied  at  the  fame 
time,  they  are  not  entirely  emptied,  but  nearly  fo; 
for  the  right  fide  is  fomewhat  more  capacious 
than  the  left,  fo  this  certainly  does  not  empty 
itfelf  fully,  but  they  do  very  nearly ;  and,  we 
may  fay,  that  the  auricle  is  filled  and  emptied 
alternately.  But  our  blood  veifels  are  in  a  very 
■different  flate.  The  fides  of  the  arteries  do  not 
come  into  contact  when  in  a£tion,  only  they  are 
more  flretched  at  one  time  than  at  another,  and 
are  more  flretched  when  the  ventricle  is  in  action; 
but  they  are  by  no  means  emptied  when  they  con- 
tract, and  this  leads  us  to  attend  to  the  caufe  of 
the  pulfe. 

DLXIV. 

When  the  finger  is  applied  to  the  artery,  it 
is  underflood,  in  general,  that  the  artery  flrikes 
the  finger,  becaufe  the  blood  is  driven  from  the 
heart  into  it  with  violence.  But,  farther,  what 
changes  does  this  produce  ?  Are  we  to  fay,  that 
the  artery  is  merely  dilated,  its  diameter  in- 
creafed  ?  Or,  are  we  to  fay,  that  it  is  not  di- 
lated, but  lengthened,  in  confequence  of  which  it 
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changes  its  place  ?  Or,  are  we  to  adopt  both  ? 
We  certainly  muft ;  for  to  imagine  that  an  artery 
is  not  dilated,  is  improbable.  We  find  that  it 
can  be  drawn  out  in  its  diameter,  as  readily  as  in 
the  length,  and  it  re-acts  with  confiderable  force ; 
and  the  mufcular  fibres,  on  which  the  elafticity 
in  a  great  meafure  depends,  are  placed  in  a  cir- 
cular manner.  It  is  in  vain  to  allege,  that  when 
we  make  a  computation,  the  quantity  of  blood 
that  the  heart  fupplies  appears  to  be  inconfi- 
derable,  confidering,  at  the  fame  time,  the  great 
capacity  of  the  arteries;  and,  therefore,  that  the 
change  in  dilating  them  cannot  be  obferved.  For, 
in  this  computatiou,  it  is  taken  for  granted,  that 
the  whole  is  diffufed  univcrfally  in  the  arterious 
fyftem;  but  the  arteries  beat  fucceffively  :  and,  if 
one  hand  is  laid  on  the  carotid  artery  on  the  neck, 
and  another  upon  that  on  the  top  of  the  foot,  it 
will  be  perceived  that  the  one  fucceeds  the  other, 
and  the  dilatation,  as  well  as  the  elongation  ami 
change  of  place  in  the  artery  may  be  plainly  feen  ; 
but  both  feems  lefs  to  the  eye  than  to  the  finger, 
for  we  are  affected  by  the  force  of  the  percuflion, 
and  imagine  the  motion  greater  than  in  reality  it 
will  be  found  to  be.  Hence,  when  we  throw  an 
injection  into  it,  the  artery,  inftead  of  becoming 
fhorter  and  flraighter,  is  lengthened  out,  becomes 
more  terpentine,  and  at  the  fame  time  is  dilated. 
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DLXV. 

By  what  powers,  after  the  arteries  have  given 
a  ftroke  to  the  finger,  do  they  recover  their  former 
fituation  ?  Is  it  merely  by  their  elafticity,  or  that 
whilft  they  are  elaflic,  they  are  like  wife  mufcular? 
Their  elafticity  is  known,  and  the  ufe  of  it  is 
apparent;  it  is  intended  to  prevent  the  whole  force 
of  the  heart  from  being  {pent :  the  force  is  eluded 
by  the  yielding  of  the  larger  branches,  and  the 
impulfe  is  continued,  inftead  of  being  given  in 
one  moment.  Nothing  is  loft,  and  nothing  is 
added  by  the  elafticity.  The  force  is  as  much  loft 
by  the  yielding,  as  it  is  increafed  by  the  re-action; 
the  force  is  the  fame,  but  divided ;  part  of  it  is 
employed  when  the  heart  is  in  action,  and  then 
it  is  continued  when  the  heart  ceafes. 

DLXVI. 

With  this  elafticity  a  mufcular  power  is  joined, 
for  the  fibrous  coat  is  truly  mufcular;  and  we 
may,  therefore,  with  certainty  conclude,  that  the 
arteries  are  mufcular  organs  capable  of  irritation, 
of  varying  their  action  occafionally  in  health,  and 
in  difeafe  ;  and  the  proof  of  this  is  full  and  com- 
plete. The  contractions  of  arteries  are  apparent 
when  irritated,  and  a  greater  motion  is  performed 
at  the  place  irritated  than  elfewhere.  In  many 
inftances  this  cannot  be  fhown  fo  clearly  as  might 
be  expected  ;  but  the  fame  is  true  in  other  organs. 
Thus  it  has  been  found,  that  the  vefica  urinaria 
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may,  on  certain  occafions,  be  wounded  and  eut 
on  the  outer  furface  without  fuffering  a  contrac- 
tion of  its  fibres  j  and  many  difficulties  are  to  be 
had  in  view  here.  If  a  ligature  is  thrown  upon 
an  artery  in  order  to  intercept  the  blood,  that  it 
may  be  feen  what  paries  beyond  the  ligature  ;  or 
an  incifion  is  made,  then  may  have  been  com- 
prefTed  or  divided  thofe  very  nerves  on  which  the 
motion  of  the  cut  mufcle  depends.  The  irritation, 
too,  is  applied  not  in  the  natural  way.  It  has 
been  made  upon  the  outer  fide,  whereas,  if  ap- 
plied to  the  inner  fide,  the  effecT:  may  be  very  dif- 
ferent. Thus,  whilft;  the  arteries  poflefs  the  mufcular 
power,  they  poflefs  at  the  fame  time  the  elaflic} 
and  it  is  by  no  means  improbable  that  in  feveral 
places  the  elafticity  ftraightens  the  artery  as  much 
as  the  mufcular  power  can  do,  fo  that  it  is  not 
made  fmaller  in  life,  but  a  greater  impulfe  only  is 
given  to  the  blood.  If  thefe  things  are  properly 
confidered,  and  the  experiment  made  with  accu- 
racy, we  will  be  able  to  difcover  the  motion  of 
the  mufcular  coat  of  the  arteries,  to  which  may 
be  added  the  obfervations  made  by  difieclions,  or 
otherwife.  The  refemblance  between  arteries  and 
the  inteftinal  canal  is  to  be  alfo  taken  into  ac- 
count. We  fee  fibres  in  both,  paler  than  thefe 
moving  the  extremities  i  and  any  perfon  judging 
merely  from  the  appearance,  would  call  it  the 
mufcular  coat.    We  find  in  certain  places  nerves 
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fent  into  it.  This  is  proved  by  the  appearances 
under  difeafe,  for  the  exigence  of  fpafm  mutt  be 
allowed  in  different  difeafes.  Do  not  we  fee  fuch 
effects  in  hyfteric  perfons,  or  in  the  ague?  or  the 
effect  the  paffions  of  the  mind  have,  or  the  effect 
of  mechanical  irritation  upon  the  glands ;  not  only 
the  quantity  of  the  fecreted  liquors  is  incrralu , 
but  their  nature  is  altered  by  irritation.  L.iitly,  it 
is  proved  by  the  effect  of  topical  flimuli. 

DLXYK. 

For  the  increafed  action  of  the  veffels  being 
excited  by  topical  ftimuli,  ^ives  a  proof  of  the 
living  power  of  the  arteries.  And  thus,  befides  the 
contractile  power,  the  living  power  is  much  more 
active  in  the  extremities  than  in  the  beginning  of 
the  arteries ;  and,  could  they  be  equally  fubjected 
to  experiment,  we  fhould  find  much  greater 
changes  produced.  •  - 

DLXVIII. 

The  further  proof  of  the  mufcular  power  of  the 
arteries,  appears  from  the  direction  of  them  ;  the 
regular  courfe  of  their  fibres  placed  circularly;  and 
from  their  being  provided  with  nerves,  as  appears 
from  their  fympathy  with  the  other  parts  of  the 
body.  There  are  many  other  circumftances  which 
meet  together  in  the  fame  point.  We  find,  that 
after  the  death  of  animals  the  arteries  are  empty 
of  their  blood,  and  the  veins  diftended  with  it ; 
and  there  is  no  doubt  that  this  would  be  found  to 
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be  the  cafe,  although  the  heart  were  fuddenly  cut 
out  of  the  body,  the  arteries  would  be  found 
capable  of  expelling  their  blood  forwards  to  the 
veins.  Befides,  feveral  circumftances  may  be 
mentioned,  as  their  being  actuated  in  a  different 
manner  in  different  parts  of  the  body,  for  the 
arteries  have  been  found  to  beat  more  frequently 
in  one  part  of  the  body  than  in  another.  But 
independent  of  this,  our  proof  is  full  and  com- 
plete. Not  only  the  paffions  of  the  mind,  but 
topical  irritation,  alters  both  the  quantity  and 
kind  of  fecreted  liquors.  Irritation  produces  in- 
flammation, as  it  is  applied  to  the  right  eye; 
and  this  is  not  to  be  explained  by  fuppofing  that 
the  heart  is  irritated,  and  drives  the  blood  for- 
wards; for,  were  that  the  cafe,  the  other  eye 
fhould  be  equally  affected  ;  but  the  veffels  of  the 
part  are  thrown  into  unufual  action. 

DLXIX. 

From  the  enlargement  of  the  arteries,  the  re- 
finance made  by  their  different  angles,  from  their 
fize,  the  extreme  fmallnefs  of  their  terminations, 
and  the  infinite  number  of  branches  into  which 
they  terminate,  &c.  the  flroke  of  the  heart  is  in- 
fenfibly  loft.  Not  but  the  vis  a  tergo  continues, 
and  pufhes  on  the  blood  into  the  veins ;  and  its 
force  reaches  farther  than  is  commonly  fuppofed. 
When  we  obferve  the  circulation  in  a  vigorous 
animal,  we>  obferve  that  the  blood  is  pufhed  on  in 
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a  uniform  dream  ;  but  when  the  animal  grows  lan- 
guid, and  the  blood  begins  to  ftagnate,  fo  that  it 
requires  a  confiderable  effort,  the  ftrokes  of  the 
heart  may  be  numbered  by  looking  at  the  veins, 
and  thus  the  blood  is  feen  moving  on  a  certain 
way. 

DLXX. 

Befides  the  vis  a  tergo,  the  veins  likewife  pof- 
fefs  a  living  power,  independent  of  their  elafticity; 
and  it  would  appear  that  the  fmalleft  veins,  like 
the  fmaller  arteries,  poflefs  it  in  the  greateft  de- 
gree. Nay,  in  the  largeft  veins,  we  perceive  a 
greater  alteration  made  by  heat  and  cold  in  a 
living  than  in  a  dead  body,  owing  to  that  activity 
of  their  coats,  fimilar  to  what  the  arteries  poflefs, 
efpecially  that  we  find  many  of  our  veins,  parti- 
cularly the  lacleals,  in  which  we  can  (till  lefs  de- 
monftrate  mufcular  fibres,  are  capable  of  empty- 
ing themfelves  very  completely,  independant  of  a 
mechanical  external  preilure  made  upon  them. 
The  larger  veins  are  capable  of  being  irritated  in 
life,  of  having  their  coats  inflamed  and  thickened. 

DLXXL 

Thus  the  blood  moves  in  the  veins  towards  the 
heart  by  the  vis  a  tergo,  the  mufcular  power  of 
the  veins,  and  the  preilure  made  upon  them  by  the 
action  and  fwelling  of  our  xnufclcs,  while  other 
circumflances  may  have  a  lefs  confiderable  effecl:. 
The  motion  appears  nearly  uniform  in  the  veins, 
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till  we  come  near  to  the  heart ;  for  the  motion  of 
the  blood  from  the  heart  is  broken  ;  and,  unltfs 
in  an  extraordinary  fituation  of  the  body  there 
is  no  ftoppage,  becaufe  the  auricle  receives  the 
blood  from  the  veins  during  die  contraction  of  the 
ventricle,  and  there  are  no  valves  interpofed  which 
can  ftop  its  courfe,  for  a  very  moderate  impulfe 
is  fufflcient  to  diftend  the  ventricles,  Which  we 
are  not  to  look  upon  as  a  fpving,  but  as  yielding 
to  a  gentle  impulfe,  fo  Chat  valves  w  ere  unneceflary. 
And,  where  the  refpiration  is  much  impeded,  if 
there  had  been  valves  prefiing  mechanically  upon 
the  auricles,  it  might  have  fent  the  blood  back- 
wards into  the  vena  cava,  arid  in  this  cafe  we 
do  find  it  prefled  backwards,  and  a  pulfation  in 
die  branches,  which  immediately  terminate  in  the 
cava. 

DLXX1I. 

When  we  compare  the  force  of  the  blood  in 
the  arteries  with  its  force  in  the  veins,  by  fixing  a 
tube  in  them,  we  find  that  the  blood  rifes  ten 
times  the  height  in  the  arteries  that  it  does  in  the 
veins;  ue,  it  lofts  nine  tenths  of  its  force  in 
palling  through  the  arterial  fyfttm.  Hence  one, 
and  a  primary  purpofe  of  the  heart,  is  to  renew 
the  force  of  the  blood  j  and  upon  this  activity  of 
the  heart  the  circulation  in  a  great  meafure  de- 
pends. It  is  in  vain  to  imagine  that  the  blood 
iuns  from  the  venous  fyltem  into  the  heart  with 
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a  force  fufficient  to  continue  its  motion.  We  fee 
that  the  heart  and  brain,  by  acting  upon  eacli 
other  in  a  circle,  have  an  advantage  over  every 
piece  of  machinery  in  continuing  the  motion  oi 
the  blood  with  almoft  unimpaired  vigour. 

DLXXIII. 

But  there  are  many  other  ufes  which  the  circu- 
lation of  the  blood  ferves. 

1.  The  thoracic  duct  terminates  in  a  large  vein 
near  to  the  heart,  and  the  heart  and  arteries  are 
perfectly  well  fitted  to  mix  the  chyle  with  the 
mafs  of  blood. 

2.  The  general  motion  of  the  chyle  through  the 
heart  and  arteries  forms  it  into  blood,  all  parts 
contributing  their  fharc,  fume  more  than  ethers, 
and  efpecially  the  lungs,  occafion  the  convefffon 
to  be  complete,  by  the  appearance  of  red  glo- 
bules which  is  acquired  from  the  degree  of  ox 
dation  that  gives  them  colour,  and  this  appears 
wherever  we  compare  breathing  animals  with 
others,  or  confider  the  effect  which  air  has  upon 
the  mafs. 

3.  The  blood  thus  formed,  is  prefervtd  in  a 
proper  ftate  of  fluidity,  and  the  coagulation  in  a 
great  meafure  prevented.  The  excefs  of  air/  in- 
deed, diipofes  to  the  coagulation  of  the  blood,  as 
appears  in  morbid  cafes.  Thus  a  quantity  of  fluid 
contained  in  the  cavities  of  the  pleura,  when  the 
body  is  opened,  though  perfectly  fluid,  in  a  few 
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feconds  after  expcfure  to  the  air  will  coagulate, 
which  mews  the  effect  of  the  air  in  producing  that 
circumftance  ;  but  this  does  by  no  means  lhow  that 
certain  parts  of  the  general  mafs  cannot  be  coagu- 
lated without  that.  On  the  contrary,  all  anato- 
mifts  have  found  it  coagulated  in  the  ventricles  of 
the  heart,  and  we  fee  it  quickly  taking  place  in 
aneurifm  j  and  after  tying  a  large  vein  in  two 
places,  the  blood  has  been  found  coagulated  in  it. 
In  fnort,  upon  a  variety  of  occafions,  we  fee  the 
fpontaneous  feparation  of  the  blood  into  its  con- 
ftituent  parts,  and  find  a  coagulum  of  confiderable 
firmnefs  in  no  great  length  of  time. 

4.  The  circulation  conveys  the  nutritious  parts 
every  where,  and  applies  the  nouriftiment  repeat- 
edly i  for  the  parts  of  the  chyle,  or  of  the  blood, 
are  hereby  repeatedly  applied  to  their  proper  or- 
gans, in  order  to  be  feparated  from  the  general 
mafs.  Thus  the  feparation  of  the  milk  depends 
upon  this  circumftance;  the  fame  quantity  could 
not  be  collected  without  the  conftant  motion  of 
the  blood  in  a  circulation,  and  in  like  manner 
With  regard  to  the  other  fecretions. 

DLXXIV. 

There  are  other  purpofes  which  we  fhall  after- 
wards more  clearly  difcover,  while  we  confider 
the  efre£t  of  the  glands  in  certain  parts  of  the  cir- 
culating fyftem,  by  which  not  only  a  feparation  is 
made,  but  the  liquors  are  changed  at  the  fame  time, 
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ami  a  difference  made  between  the  fecreted  liquors 
and  the  red  blood,  in  the  fame  manner  as  between 
red  blood  and  the  chyle. 

DLXXV. 

We  find  many  other  circumftances  depending 
upon  the  fame  caufe.  The  growth  of  new  paits 
is  fupplied,  and  that  in  a  manner  that  is  extremdy 
curious,  and  which  is  almoft  inexplicable:  for, 
after  making  an  incifion  in  a  part,  a  circulation 
can  be  reftored  between  the  oppofite  fides  of  the 
incifion  ;  or,  if  a  lofs  of  fubllance  happens  in  a 
part,  a  great  number  of  new  veflcls  are  formed. 
Were  we  only  to  confider  a  formation  of  arteries, 
it  might  not  appear  fo  ftrange  ;  but  how  do  thefd 
join  with  veins  to  return  liquors  to  the  heart?  the 
thing  certainly  happens,  that  the  new  arteries  meet 
with  new  veins  that  return  the  blood. 

Other  phenomena  may  be  fuppofed  to  depend 
upon  the  circulation,  but  they  cannot  be  fhown  to 
do  fo  with  equal  certainty. 

DLXXVI. 

Abforbent  Syjlem. 
From  viewing  the  arteries  as  ferving  merely  for 
the  purpofe  of  circulation,  we  now  proceed  to 
confider  their  termination,  and  the  beginning  of 
the  veins  more  particularly;  and  in  doing  this  we 
{hall  aifo  review  thofe  veins  which  are  univerfally 
known  as  the  fyftem  of  the  valvular  lymphatics. 
They  are  generally  pellucid,  and  every  where 
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crowded,  as  is  found,  with  valves;  fo  that  in  an 
inch  eight  pair  of  theSe  valves  may  be  reckoned, 
•and  their  Structure  is  exactly  the  fame  in  the 
human  body  as  that  of  the  valves  found  in  the  red 
vein=.  There  are  almoSt  always  two  valvrs  toge- 
ther, each  describing  its  Semicircle,  and  filling 
the  vein  .exactly.  As  it  is  of  very  confiderable 
confequence,  not  (mly  in  phySiology,  but  in  prac* 
tice,  to  underftand  their  courfe  as  well  as  Struc- 
ture, they  deferve  a  particular  demonstration.  ■ 

DLXXVIT. 

We  find  that  they  enter  into  fmall  knots,  or 
gland 8,  which  have  been  dt Scribed,  Srom  their 
Shape j    under  the  name  of  conglobate  glands. 
When  they  reach,  they  divide  into  a  very  great 
number  of  branches,  which  are  fo  minute  that  it 
isciimcult  to  force  a  penetrating  tnjeSion  through 
them.    When  we  fucceed,  we  find,  that  after 
dividing  within  the  gland,  the  extremities  of  the 
veSScls  open  into  cells  which  are  natural  to  thefe 
glands,  and  in  which  the  chyle  and  lymph  are 
depofited  ;  Sor,  in  defcribing  them  in  general,  it 
is  all  one  whether  we  take  the  lymphatics  come 
out  from  the  Small  glands  beginning  equally  Small, 
and  a  number  of  theSe  minute  branches  joining 
together  form  the  trunk.    So  we  may  call  the 
firft  of  theSe  vaSa  lymphatica -  ingredientia,  and 
the  others,  the  v-aSa  lymphatica  egredientia,  Sup- 
poSing,  always,  that  a  cellular  matter  is  inter- 
poS:d  )  juSt  as  when  blood  is  thrown  by  the  arte- 
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ries  of  the  cellular  fubftance  of  the  penis,  it 
pafles  into  cells,  and  from  thence  into  the  veins. 
Thefe  veffels,  in  their  courfe,  have  numerous 
anaflomofes.  Thus,  two  lacleals  run  a  certain 
way  parallel,  each  fends  of?  a  branch,  which  are 
united  to  form  a  third,  and  each  of  thefe  three  is 
again  fubdivided,  and  thus  we  may  purfue  the 
anaftomofi's  a  very  great  way  *,  and  hence  no  lac- 
teal can  be  readily  obftructed,  for,  if  the  paflage 
is  denied  to  &he  right  hand,  the  liquor  can  run  to 
the  left.  When  the  lymphatic  reaches  a  conglo- 
bate gland,  the  whole  of  it  does  not  enter  into 
the  gland,  but  it  divides  upon  the  furface  into 
different  branches,  fome  palling  over  the  gland, 
and  others  entering  it ;  and  they  communicate 
again  on  the  other  fide  of  the  gland ;  and,  there- 
fore, though  the  gland  fhould  be  obftructed  by 
difeafe  with  an  ofTeous,  or  rather  cretaceous 
matter,  &c.  dill  the  lymph  can  pafs  on.  When 
we  follow  the  lymphatic  and  la&eal  fyftem,  we 
find  one  principal  or  general  termination  in  the 
thoraric  duct. 

DLXXVIIL 
In  tracing  them  from  the  extremities,  we  per- 
ceive two  fets,  one  accompanying  the  fubcutaneous 
veins,  the  other  the  arteries  and  deep  feated  veins; 
and  as  they  run  upwards,  the  deep  plexus  comes 
nearer  to  the  fuperficial.  When  we  trace  them 
near  to  the  groin,  we  find  the  fuperficial  plexus 
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paffing  into  the  ingui/ial  glands,  and  from  thefc 
the  egredientia  entering  the  trunk  behind  the  ten- 
don of  the  external  oblique  mufcle,  while  fome 
of  the  deeper  branches  are  feen  entering  at  the 
fide' of  the  pelvis,  and  repeatedly  the  fuperficial 
veffels  communicate  with  thofe  following  the 
artery,  then  within  the  body  they  enter  other 
glands.  Therefore,  we  take  it  for  granted,  that 
the  fhewing  a  conglobate  gland  is  the  fame  as 
fhewing  lymphatic  vefTels ;  and  running  up  alongft 
the  loins,  they  pafs  through  the  glands  of  the 
lumbar  plexus,  and  here  they  meet  with  the 
lacteal  velFels,  the  lacteal  trunk  joining  with  the 
lymphatic,  and  running  to  the  receptaculum  chyli. 
The  thoracic  duel,  in  its  courfe,  receives  the 
lymphatics  of  the  trunk;  and,  where  it  makes  a 
turn  to  open  into  the  internal  jugular,  there  enters 
a  large  lymphatic,  which  receives  the  lymph  from 
the  left  fide  of  the  head  and  neck. 

DLXXIX. 

Thus  we  have  feen  that  the  thoracic  du£l  re- 
ceives the  lymph  from  the  lower  extremities,  from 
the  pelvis  and  abdomen,  with  the  chyle  from  the 
chylopoetic  vifcera,  then,  in  its  paffage  upwards 
through  the  thorax,  it  receives  the  lymph  from 
the  heart  and  lungs.  We  find  the  plexus  from 
the  left  arm  going  through  the  axilla,  a-nd  running 
towards  the  thoracic  duft  with  the  lymphatics  of 
the  left  fide  of  the  head  and  neck ;  while  thofe  of 
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the  right  arm,  and  of  the  right  fide  of  the  head 
and  neck,  enter  the  internal  jugular  vein  of  the 
fame  fide,  and  right  fubclavian. 

DLXXX. 

The  general  termination  of  the  arteries  has  beea 
hitherto  mentioned  in  circulating  veins,  without 
any  regard  to  the  colour  or  nature  of  thefe  veins; 
but  when  we  attend  to  the  compofition  of  the  blood, 
that  there  are  found  in  it  red  globules  of  a  con- 
fiderable  fize,  and  that  the  parts  compofing  the 
ferum  and  lymph  are  invifible  to  the  microfcope, 
we  may  fuppofe  that  fome  of  the  terminations  of 
the  arteries,  thofe  that  convey  the  red  globules, 
are  confidtrably  larger  than  others  which  convey 
the  ferum  or  lymph  only  ;  that,  as  we  find  the 
blood,  when  fet  to  cool,  divides  into  two  parts, 
a  red  part  and  a  colourlefs,  we  might  naturally 
fuppofe,  farther,  that  in  the  courfe  of  circulation 
thefe  parts  were  feparated  fomewhat  in  the  fame 
manner.     When  we  compare  with  this  notion 
the  appearance  of  colour  in  different  parts  of  the 
body,  i'uch  a  feparation  mufi  a&ually  take  place. 
We  find  no  red  blood  within  the  cartilages,  nor 
any  red  veiTels  upon  the  clear  part  of  the  eye,  and 
hence  we  certainly  will  admit  that  there  are  arte- 
ries of  a  defcending  feries ;  thus  there  are  red 
arteries,  and  others  to  which  we  may  apply  the 
name  of  ferous  or  lymphatic.     When  we  ufe 
che  term  lymphatic,  we  do  not  mean  that  the 
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coagulable  lymph,  unmixed,  pafles  through  thefe, 
but  that  this  is  conveyed  by  a  certain  portion  of 
the  ferum  j  but  we  can  even  fuppofe  the  fero- 
city feparated  from  the  lymphatic  part,  and  again 
pure  water  taken  in  by  drink,  feparated  from  both  j 
and  it  is  beyond  all  doubt,  that  there  are  ferous 
as  well  as  red  arteries. 

DLXXXI. 

Befides  thofe  performing  circulation,  we  all 
know  that  many  parts  are  feparated  from  the 
blood  j  that  there  are  fecerning  veffels,  that  make 
a  feparation  either  of  what  is  hurtful  to  the  body, 
were  it  to  remain  longer  in  the  courfe  of  circula- 
tion, or  what  may  be  ufeful  in  various  refpe£ts, 
as  milk  to  nourifli  the  child,  or  bile  and  other 
liquors  that  are  afterwards  to  be  employed  for 
ufeful  purpofes,  for  the  preparation  of  our  ali- 
ment. 

DLXXXII. 

The  fecretion  may  be  made  in  a  very  fimple,  or 
in  a  very  complex  way,  and  that  varying  in  dif- 
ferent parts  of  the  body.  For,  whilft  we  ufe  the 
term  of  fecerning  arteries,  we  would  be  under- 
ftood  to  mean  that,  whilft  the  arteries  make  a 
feparation,  they  at  the  fame  time  alter  the  liquors 
that  pafs  through  them. 

DLXXXIIK 
Authors  generally  imagine  that  the  liquors  which 
are  little  changed,  perhaps  fcarcely  at  ail  changed, 
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.merely  water  are  fecreted  from  what  is  called  an 
exhalant  artery  ;  but  of  late  years,  fome  authors 
of  eminence  have  taken  the  fancy  of  denying  that 
there  are  exhalant  arteries,  and  would  perfuade  us 
that,  were  we  not  to  obferve  a  glandular  ma  is, 
the  fecretion  is  performed  through  inorganic  pores-. 
But  this  is  improbable  and  inconfiftent  with  ana- 
tomical fa&a  on  the  different  parts  of  our  body, 
as  on  the  inner  fide  of  our  lungs,  and  of  the 
alimentary  canal,  we  find  glands  for  the  feparation 
of  flimc  or  mucus;  but,  befides  this,  there  is  a 
fecretion  of  matter  which  poiTefles  very  fingular 
powers  and  properties,  which  is  depofitetl  into 
the  trachea,  and  impregnated  with  a  remarkably 
poifonous  quality.    The  matter  fecerned  into  the 
cavity  of  the  ftomach  and  inteftines,  poflefies  fin- 
gular properties  in  diflblving  our  aliment:  can  we 
imagine  that  fuch  variety  is  made  by  an  exudation 
through  inorganic  powers?    Are  not  we  rather  to 
fuppofe  that  the  ftrucTure  is  organic,  and  highly 
curious,  through  which  fuch  liquors  can  be  pro- 
duced.   If  we  pufh  an  injection  a  little,  we  per- 
ceive regular  terminations  of  thefe  veffels  into 
cavities  which  can  be  plainly  demonftraled.  And 
we  obferve  that  even  the  quality  of  thefe  fecreted 
liquors  can  be  varied  and  modified  by  irritation. 
Thus,  upon  the  furface  for  inftanoe,  the  fecretion 
is  affected  in  various  difeafes  by  fpafms.  There- 
fore,  though  the  notion  of  exhalant  arteries  has 
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rather  been  taken  for  granted,  than  proved  by 
fyftematic  writers,  the  more  we  confider  the 
matter  we  (hall  the  more  readily  adopt  the  idea. 
Generally  there  is  a  knot  or  gland  interpofed,  into 
which  we  trace  the  termination  of  arteries,  as  in 
the  fcparation  of  the  bile,  &c. 

DLXXXIV. 
From  the  fa£ts  thus  ftated,  there  can  be  no 
doubt  that  the  red  arteries  divide  into  coloured 
and  colourlefs  branches,  that  many  of  the  colour- 
lefs branches  ferve  for  the  purpofe  of  fecretion  or 
excretion,  or  that  we  find  exhalant  arteries  fent 
off.  In  other  cafes,  a  number  of  arteries  collected, 
by  their  complication  form  a  knot  or  gland,  from 
which  we  find  a  duct  fent  out,  while  others  of 
the  colourlefs  branches,  with  the  red  extremities 
of  the  arteries,  perform  the  circulation.    Thus  we 
cannot  doubt  that  the  cornea  of  the  eye  has  a 
circulation  through  it  nearly  in  the  fame  manner, 
as  that  performed  in  the  other  coats. 

DLXXXV. 

But  it  remains  that  we  determine  the  courfe 
thefe  fluids  afterwards  take  to  return  to  the  heart. 
There  muft  be  circulating  veins  correfponding  to 
the  red  and  lymphatic  arteries,  and  there  muft  be 
abforbent  veins  that  fuck  fluids  in,  correfponding 
to  the  exhalant  and  fecerning  arteries,  and  befides, 
ferving  a  variety  of  other  purpofes.  Thus  the 
moifture  is  taken  in  from  the  air,  and  we  all 


AND  DISSECVION. 

know  that  medicines  can  be  taken  in  as  mercury, 
the  ointment  rubbed  on  the  furface  having  the 
fame  effect  as  when  fwallowed,  and  the  chyle  is 
taken  up  from  the  alimentary  canal. 

DLXXXVI. 
Thus  there  are  two  kinds  of  veins,  the  red 
veins  and  the  valvular  lymphatic  veins ;  in  what 
manner  are  we  to  fuppofe  them  formed  ? 

DLXXXVII. 
Tint  the  red  arteries  terminate  with  the  red 
veins,  is  beyond  all  manner  of  doubt;  but  how  are 
we  to  fend  back  the  liquor  contained  in  the  lym- 
phatic arteries,  or  fucked  in  from  the  different 
cavities  ?  Are  we  to  fuppofe  with  fyltematic  writers 
that  the  lymphatic  arteries  from  the  valvular  lym- 
phatic veins  pafs  through  the  glands,  and  that  the 
abforbent  veins  pafs  into  the  red  veins  ?    Or  are 
we  to  conceive  that  the  red  arteries  form  the  red 
veins,  and  the  lymphatic  arteries  form  the  lym- 
phatic veins,  and  that  the  abforbent  veffels  which 
are  colourlefs,  terminate  in  the  colourlefs  veins; 
the  valvular  lymphatic,  fuppofing  the  red  part  of 
the  blood  to  go  by  the  red  veins,  and  the  abforbent 
liquors  by  both. 

DLXXXVIII. 
Or  is  there  not  another  fuppofition  ftill  much 
more  probable,  a  fyftem  that  is  much  more  fimple, 
viz.  As  an  artery  in  its  extremities  divides  into 
red  and  colourlefs  brarrches,  would  we  not  fup- 
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pnfe  thru  the  red  veins,  in  like  manner,  are  formed 
of  coloured  and  colourlefs  branches,  and  that  both 
join  together  to  form  the  red  veins,  and  that  they 
thus  correfpond  with  the  arteries  in  one  of  their 
principal  offices,  of  carrying  on  the  circulation, 
and  in  that  only  whilll  the  valvular  lymphatic 
veins  correfpond  with  them  in  fo  far  as  they  perT 
form  fecretion,  or  that  they  receive  all  the  liquors 
that  are  any  where  effufed,  fo  that  the  circulation 
is  carried  on  by  the  red  veins,  and  abforption  by 
the  valvular  lymphatic  veins  •,  and  that  thefe  have 
open  mouths  beginning  from  the  furface,  and  from 
all  the  cavities  of  the  body,  fo  that  the  fluids  do 
not  pafs  directly  into  them  by  the  force  of  the 
heart. 

DLXXXIX. 
In  order  to  fix  a  proper  opinion,  it  is  neceffary 
to  ftate  facls  and  experiments,  as  well  as  argu- 
ments from  the  nature  of  things,  to  eftablifh  fome 
fixed  opinion  j  and  the  firft:  thing  in  doing  this  is 
ro  fliew  that  authors  have,  not  as  they  fuppofe, 
given  an  abfolute  and  direct  proof  that  the  val- 
vuhr  lymphatic  veffels  proceed  from  the  aTteries. 
The  arguments  ufed  for  this  purpofe,  though  at 
firft  fight  plaufible,  and  feemingly  conclufive, 
wiien  properly  examined,  are  founded  in  error. 

DXC. 

As  we  obferve  the  blood  out  of  the  body  to 
divide  into  a  red  aad  colourlefs  part  j  and,  as  we 
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find  in  the  body  coloured  and  colourlefs  veins, 
there  can  be  little  doubt  that  each  of  the  veins 
correfponds  to  the  parts  of  the  different  colours ; 
bat  furely  this  obfervation  touches  not  the  origin 
of  the  veins.  Nothing  is  thence  concluded  with 
regard  to  that.  From  there  being  in  the  body 
parts  that  are  colourlefs,  we  may  conclude  that 
the  arteries  divide  into  coloured  and  colourlefs 
branches ;  or  we  get  a  proof  that  there  are  more 
arteries  than  we  perceive  with  the  microfcope, 
the  colourlefs  branches  efcaping  us  from  their 
fmallnefs  and  the  want  of  globules  ;  fo  that  we 
have  no  manner  of  judging. 

DXCI. 

The  next  argument  is  more  direcl:.  We  have 
been  told,  by  a  fucceffion  of  anatomifts,  and 
told  truly,  that  when  an.  injection  i6  thrown  with 
violence  into  an  artery,  the  injected  matter  is 
found  to  fill,  the  valvular  lymphatic  veins.  But 
feveral  circu.  iftances  have  been  overlooked  by 
the  chief  pevfons  who  have  made  thofe  experi- 
ments. There  was  a  laceration  of  the  tender 
brahchss  of  the  artery,  an  efTufion  into  the  cel- 
"  lular  fub (lance,  and  a  laceration  of  the  branches 
of  the  lymphatic  veflcls ;  and  the  mercury  had 
entered  at  the  lacerated  pbces,  which  often 
happens,  and  without  laceration  it  never  fuc- 
ceeds  ;  but  if  we  fill  the  veins  at  the  fame  time 
with  the  arteries,  we  feldom  remark  any  of  the 
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lymphatics  filled  ;  whereas,  upon  pufhing  an  in- 
jection fudclenly,  the  materials  not  of  the  molt 
penetrating  kind,  we  mall  have  the  lymphatics 
injected,  and  not  a  drop  in  the  veins ;  and  in 
m3ny  preparations  formed  of  the  teflicle,  many  of 
the  lymphatics  are  filled,  lb  me  of  them  very  fmali. 
The  valves  prevent  the  filling  them  by  their  trunks, 
and  none  of  the  blood  vtflels  have  the  matter 
injected  into  them  ;  and  the  manner  of  injecting 
them  is  to  bruife  the  fame  fubilance,  to  pour  the 
mercury  into  a  hole,  and  to  work  it  into  the 
feveral  branches  of  the  lymphatics  :  fo  we  do  not 
find  any  proof,  from  thefe  experiments,  that  the 
lymphatics  are  continued  from  the  blood  veffels, 
which  is  all  the  ufe  that  we  can  make  of  fuch 
experiments;  for  it  is  not  meant  to  hint  that  the 
mercury  pafled  in  at  the  molt  minute  mouths  of 
the  lymphatics. 

DXCII. 

There  is  another  argument  of  confiderable 
weight;  that  the  lymph  is  fometimes  found  co- 
Jourcd  with  the  red  part  of  the  blood.  This  ob- 
fervation  likewife  is  juft,  and  what  is  feen  re- 
peatedly in  living  animals  ;  nay,  conftantly,  it  is 
the  cafe  wherever,  by  a  wound  made  upon  a  living 
animal,  the  blood  is  effufed,  or  the  finer  parts  of 
it,  a  bloody  water,  whether  in  the  cellular  fub- 
ilance or  larger  cavities  of  the  body,  but  more 
efpecially  if  by  the  wound  fenfible  parts  have  been 
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^xpofed  to  the  air,  fo  as  to  become  inflamed ;  and 
it  matters  not  which  of  the  bowels  are  expofed 
to  produce  this  effect  of  tinging  the  lymph  red. 
Now,  what  reafon  is  there  for  fuch  an  appearance? 
are  we  to  imagine  that  where  the  red  colour  is 
found,  where  perhaps  red  globules  are  found  iu 
the  lymphatic  veflels,  that  the  whole  arterial  fyftem 
has  been  dilated  fo  as  to  allow  thefe  topafs?  Only 
attend  to  fomeof  the  inftances;  there  was  nothing 
before  hand  to  produce  the  dilatation,  which  mull 
have  taken  fome  time.    In  the  appearances  which 
follow  every  inflammation,  a  bloody  matter  is 
effufed  into  the  cellular  fubftance,  and  this  cir- 
cumftance  was  not  attended  to  by  thofe  who  draw 
the  conclufions  that  the  red  colour  mowed  the 
continuation  of  veflels  ;  and  they  overlooked  this 
circumftance,  that  the  red  globules  break  dawn 
into  invifible  parts;  fo  they  are  perhaps  as  capable 
ef  being  abforbed  by  the  found  mouths  of  the 
lymphatics  as  anv  of  the  other  parts.    Nay,  more 
readily  perhaps;  becaufe  where  the  whole  mafs  is 
effufed,  the  red  colour  difappears  before  the  yellow. 
Inflead,  therefore,  of  this  obfervation  proving  a 
continuation  of  the  valvular  lymphatic  veflels  with 
the  arteries,  it  rather  feems  to  (how  the  contrary, 
that  the  lymphatics  begin  by  open  mouths  from 
thefe  cells,  into  which,  in  cafes  of  inflammation 
and  wounds,  the  red  particles  are  effufed. 
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No  proof,  therefore,  is  afforded  of  the  colour- 
Ids  arteries  terminating  in  the  lymphatic  veins; 
but  do  we  find  any  that  the  colourlefs  arteries  do 
not  terminate  in  red  veins  ?  Every  circumftance 
leads  to  the  fuppofition  that  they  do.  This  we 
we  find  founded  firft  on  the  analogy  of  arteries. 

DXCIV. 

An  artery,  at  its  termination,  conGfts  of  co- 
loured and  colourlefs  branches.    Why  fhould  we 
not  fuppofe  a  vein  at  its  beginning  to  confift  of  . 
the  fame  ?     It  muffc  be  admitted,  that  nature 
forms  no  more  of  the  colourlefs  part  of  the  blood 
than  is  proper  for  the  purpofes  of  life,  for  main- 
taining the  diffuffion  and  feparation  of  the  red 
globules  from  each  other,  and  for  many  other 
ufes.    Now,  if  thefe  parts  be  neceffary  where  the 
fluidity  is  preferved  by  the  greater  agitation  of  the 
heart  and  arteries,  they  are  certainly  more  fo 
where  the  circulation  is  more  languid  ;  and,  there- 
fore, after  the  neceffary  fecretions  are  made,  the 
remainder  fhould  return  to  be  added   again  to 
the  red  globules.    Hence,  inflead  of  imagining 
that  this  part  is  carried  away  from  the  red  veins, 
we  muft  fuppofe  that  after  the  colourlefs  arteries 
ba"ve  made  their  difperfion  through  a  colourlefs 
organ,  they  run  into  red  veins.    Tims  in  the  eye 
of  a  child  we  find  arteries  conveying  red  blood, 
which  afterwards  become  too  fmail  to  admit  the 
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globules,  yet  the  termination  of  thefe  arteries  muft 
ftill  be  in  the  red  veins-,  and,  when  we  view  the 
different  places  of  animals  in  which  the  lymphatic 
fyftem  is  found,  and  where  there  is  a  greater  pro- 
portion of  colourlefs  fluid,  as  in  a  fkate,  the  flefh 
is  of  a  white  colour,  fo  that  the  arteries  muft 
exclude  the  red  globules.    If  the  colourlefs  veins 
terminated  in  the  lymphatic  fyftem,  we  would  find 
the  lymphatics  of  a  prodigious  number  and  fize, 
and  the  vena  cava  receiving  only  the  red  globules 
very  fmall  in  proportion  to  the  aorta,  but  the  pro- 
portions are  the  fame  as  in  man.    We  may  there- 
fore appty  what  we  obferve  in  theie  fifiies.  to  our- 
fclves,  and  take  it  for  granted,  that  the  red  veins 
correspond  to  the  red  arteries  fo  far  as  concerns 
the  circulation  of  the  blood  ;  and  if  it  is  proved 
that  the  red  veins  receive  all  the  circulation  of  the 
arteries,  we  leave  abforption  only  as  the  office  of 
the  lymphatic  fytlem,  and  we  have  direct  proofs 
to  mow  that  the  valvular  lymphatic  veffels  begki 
by  open  mouths  at  the  feveral  cavities,  and  fuck 
in  at  their  extremities  the  liquors  they  convey. 
The  analogy  of  the  lacteal  veflels  fhow  this;  we 
find  the  fame  ftrutlure  of  their  coats,  which  are 
thin,  tough,  and  tranfparent;  we  find  them  both 
crowded  with  valves;  we  find  them  both  paffing 
through  glands,  which  agree  perfectly,  whether  we 
confider  the  fhape,  colour,  and  confidence,  or  the 
injected  veflels.    Thus  the  mefenteric  glands,  and 
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the  conglobate  glands  of  the  groin  and  axilla,  per- 
fectly agree  in  every  circumftance.  We  find  the 
veflels  in  a  fimilar  way  paffing  along  the  furface 
and  paffing  through  them  •,  and  to  carry  on  the 

analogy  they  unite  together,  fo  that  the  thoracic 
du£t  is  the  common  cava  of  both  fy Items.  What 
we  obferve  then  of  their  ftru£ture  and  courfe, 
would  lead  to  fuppofe  that  they  agreed  as  to  the 
manner  of  their  origin,  that  the  lymphatic  vefTels 
begin  in  the  other  parts  of  the  body  by  open 
mouths,  whether  on  the  furface,  or  from  the  dif- 
ferent parts  of  the  cellular  fubftance,  or  from  the 
feveral  cavities  of  the  thorax,  abdomen,  joints, 
head,  and  univerfally.  Or  let  us  make  the  com- 
parifon  with  the  red  veins.  If  the  lymphatics  and 
red  veins  had  a  fimilar  origin,  we  fhould  probably 
find  the  valves  difpofed  nearly  in  the  fame  manner. 
We  find  valves  in  the  red  veins  only  where  there 
are  mufcles,  becaufe  their  fingle  purpofe  is  to 
direct  the  blood  to  the  heart,  and  thefe  valves  are 
conceived  as  dividing  the  veflels  into  a  number  of 
parts,  and  leffening  the  preflure  of  the  blood  upon 
the  defending  veins;  but  they  have  not  this  effect, 
for  if  the  biood  is  jult  now  flagnating  in  the  veins, 
and  a  motion  is  made,  the  confequence  is,  that 
the  valves  are  all  opened,  and  the  preflure  is  the 
fame  upon  the  bottom  as  if  the  valves  had  been 
entire.  The  preflure  is  not  lefTened  becaufe  the 
UquQr  is  in  motion,  but  increafed ;  and  it  matters 
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not  whether  the  veins  afcend  or  defcend  to  the 
heart ;  the  only  circumfl:  ince  that  requires  valves 
is  their  pafling  along  mufcles;  fo  we  find  them  in 
the  fuperior  parts,  in  the  head,  &c.  but  fcarcely 
within  the  cavities.    But,  in  the  lymphatic  veflels, 
the  valves  are  found  every  where,  and  we  obferve 
the  effecl:  of  this  is,  that  the  flighted  preflure  upon 
them  drives  the  fluids  outwards  beyond  the  next 
fet  of  valves  towards  the  heart.    Thus,  if  we  in- 
ject a  lymphatic  veilel  with  metcury,  we  mull  be 
cautious  how  we  touch  it,  for  it  readily  goes  on- 
wards, and  we  cannot  again  fill  the  interftices 
between  the  valves  that  the  mercury  has  left;  thus 
they  are  fitted  to  take  advantage  of  the  flighted 
preflure  or  impulfe;  every  ftrolce  of  an  artery  pafiP 
ing  over  them  ferves  to  drive  the  blood  onwards. 
Hence,  univcrfally,  the  lymphatic  fyllem  is  crowded 
with  valves,  mowing  that  it  wants  the  fame  pref- 
fure  onwards,  or  the  vis  a.tergo  which  is  found 
in  the  other  veins;  fo  that  as  they  are  fitted  to 
take  the  advantage  of  every  preflure,  they  need  it 
to  promote  their  contents. 

DXCV. 

After  an  artery  is  tied  up,  and  the  flow  from 
the  heart  intercepted,  the  lymphatic  continues  to 
be  filled.  Why  ?  Becaufe  it  is  independent  of 
the  artery;  and  whilft  the  life,  the  warmth,  fen- 
fibility  and  contraction  of  the  heart  continues, 
the  motion  in  the  lymphatic  continues,  though  the 
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vis  a  tergo  has  entirely  ceafed.  Nay,  after  fch« 
heart  is  cut  out,  and  the  thorax  or  abdomen  laid, 
open,  if  you  empty  any  vcffel  by  preflure  upon  it 
with  the  finger,  it  foon  fills  again,  after  the  motion 
has  ceafed  in  a  remarkable  degree  in  the  red  veins. 
The  fame  thing  appears  from  the  colour  and 
appearance  of  their  contents.  Thus,  in  jaundice 
occafioned  by  a  total  ob(lrue"lion  of  the  biliary 
dufts,  the  lymphatic  veflYls  take  up  the  bile  » 
almoft  as  pure  and  bitter  as  it  is  found  in  the 
gall  bladder,  which  is  a  direct  proof  that  the  lym- 
phatic vefiels  in  the  liver  begin  from  the  cavity  of 
the  biliary  duels,  viz.  perform  abforption,  and  fo 
far  as  proof  is  necefiary  this  may  be  fufiicient. 

DXCVI. 

But  there  are  other  circumftances  which  it  is 
very  material  and  ufeful  in  practice  to  attend  to. 
Where  acrid  matter,  whether  of  medicine  or  dif- 
eafe,  is  applied  to  our  body  externally  or  inter- 
nally, we  find,  in  many  inftances,  that  the  matter 
directly  enters  the  lymphatic  vefiels,  and,  before 
it  fhe\vs  its  influence  on  the  body  in  general,  pro- 
duces fwellings  of  the  glands,  through  which  the 
lymph,  loaded  with  medicine  or  other  matter, 
naturally  paries.     Thus  it  often  happens,  that 
btiflers  produce  fwellings  in  the  conglobate  glands, 
not  in  thofe  next  which  the  blifter  is  applied,  or 
thofe  immediately  under  it ;  but  in  thofe  fo  fitu- 
ated  as  to  receive  the  lymphatic  vefiels  from  the 
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part  bliftered,  however  diftant,  as  in  the  axilla,  or 
inguinal  glands,  when  the  blifter  was  applied  to 
the  hands  and  feet,  and  that  without  any  pains 
fpreading  along  the  member  ;  and  furgeons  often 
find  that  blilters  of  the  head  produce  wax  kernels 
of  the  neck,  their  fituation  varying  according  to 
that  of  the  blifter.  The  fame  is  obfervable  in  dif- 
eafes,  as  in  the  plague,  perhaps;  but,  beyond  all 
doubt,  in  the  mealies,  fmall  pox,  cancer,  and 
luts  venerea. 

DXCVIT. 

This  is  a  clear  evidence  that  the  valvular  lym- 
phatic veffels   are   abforbents,   performing  that 
office  ;  and  they  do  fo  univerfaily,  becaufe  every 
part  of  the  body,  in  a  difrafed  (tate,  can  produce 
ftich  fwellings.    And  the  idea  of  fome,  that  lym- 
phatics are  wanting  in  the  brain  and  fome  other 
parts,  becaufe  anatomiiU  u.ive  not  yet  injected 
them,  merits  a  ferious  refutation.    Are  we  to  fup- 
pofe  an  exception  of  one  organ  from  the  general 
anabgy  of  all  others  ?   That  the  whole  order,  not 
only  of  abforption,  but  of  circulation,  is  inverted? 
The  only  reafon  afiigned  is  the  difficulty  of  feeing 
them.    We  can  bring  them  into  view  in  the  ab- 
dominal vifcera,  but  we  cannot  do  this  in  the 
brain  when  the  animal  gs  la  life.    In  the  braire 
they  terminate  in  a  different  manner  from  what 
they  do  in  the  other  parts.    There  is  fomewhat 
particular  in  the  courfe  of  the  larger  vefieis,  in  that 
vol.  u,  q 
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they  do  not  accompany  the  arteries ;  but  we  find 
a  number  of  conglobate  glands  immediately  under 
the  brain,  in  proportion  greater  than  could  be 
fuppofed,  unlefs  the  lymphatics  of  the  brain  parted 
through  them;  and  wounds  and  fuppurations  of 
the  brain  have  brought  on  fwellings  of  the  neck. 

DXCVIII. 

But,  fuppofing  that  the  lymphatic  fyflem  does 
perform  abforption,  does  it  follow  that  the  ab- 
forbents  do  not  likewife  terminate  in  the  red  vef- 
fels ;  or  that  abforption  is  not  performed  by  thofe 
alfo  ;  or  while  the  valvular  lymphatic  veins  abforb, 
are  we  to  fuppofe  that  the  red  veins  affift  in  the 
fame  office  ?  It  is  not  confiftent  with  the  fym- 
plicity  of  nature  to  make  fuch  a  fuppofition,  to 
fuppofe  one  fet  of  veins  ferving  the  fimple  purpofe 
of  abforption ;  and  that  the  other  fet  of  veins  lhall 
not  only  ferve  that,  but  likewife  the  purpofe  of 
circulation.  It  is  more  probable,  that  as  the  two 
kinds  of  veins  correfpond  to  different  kinds  of 
arteries,  that  they  correfpond  entirely,  and  that 
the  one  office  has  no  connection  with  the  other ; 
but  that  the  red  veins  ferve  for  circulation,  and 
the  lymphatics  for  abforption. 

DXCIX.  1 

If  the  ftru&ure  had  been  fully  underflood  be- 
fore the  other  fuppofitions  had  been  formed,  we 
might  h  ave  allowed  it  to  have  had  more  weight ; 
but  the  red  veinj  were  known  long  before  the 
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lymphatics,  and  therefore  were  for  many  ages 
fuppofed  to  ferve  every  purpofe  in  the  body  ;  and 
even  after  the  difcovery  of  the  circulation,  they 
took  it  for  granted,  that  the  red  veins  ferved  both 
for  motion  and  abforption.  And  it  was  not  eafy 
for  phyfiologifts,  though  they  now  began  to  treat 
matters  more  minutely,  to  diveft  themfclves  of 
their  prejudices;  and  inflead  of  producing  argu- 
ments againft  the  former  opinion,  more  were  ad- 
vanced in  favour  of  it. 

DC. 

Thus  it  has  been  alleged,  that  the  lymphatic 
veflels  are  wanting  in  a  variety  of  animals,  which 
in  other  refpedts  agree  with  man;  fo  that  abforp- 
tion muft  be  performed  in  them  by  the  red  veins. 
But  we  find  that  in  the  oviparous  animals  there  are 
lymphatic  veflels. 

DCI. 

There  has  been  alfo  alleged  the  want  of  lymphatic 
veins  in  certain  places,  becaufe  they  have  not  been 
leen,  as  in  the:  brain  and  eye,  and  it  has  alfo  been 
appealed  to  injections.  An  injection  is  made  into 
a  vein,  and  it  is  found  that  fome  cavity  is  filled, 
and  truly  water  fquirted  back  in  the  mefenteric 
vein  will  be  effufed ;  but  it  may  have  entered  the 
artery,  and  pafled  by  its  exhalant  branches.  And 
reverfir.g  the  experiment,  let  us  pour  the  water 
into  the  cavity  of  the  interlines,  and  fee  if  it 
enters  the  vein ;  and  if  we  ufe  coloured  fub- 

q  2 


cccxl  DEMONSTRATION 

fiances,  or  thofe  that  have  a  (Irong  fmell,  and 
which  readily  enter  the  lymphatics,  we  find  that 
they  do  not  enter  the  mefenteric  veins. 

DCII. 

Wherever,  alfo,  a  number  of  the  glands  have 
been  obftrudted,  as  in  the  axilla,  the  whole  arm 
has  become  ^edematous,  and  yet  the  red  veins  are 
not  affected;  and  if  thefe  are  provided  with 
numerous  abforbent  velTels,  why  do  not  thefe 
perform  their  office  ? 

DCIII. 

Having  then  endeavoured  to  determine  the  na- 
ture of  the  abforbent  vefftls,  let  us  next  confider 
th?  way  in  which  we  are  to  conceive  liquor  to 
move  in  a  vetfel  that  wants  the  vis  a  tergo  that  is 
not  continued  from  an  artery.    The  la&eals  fuck 
in  their  contents,  or  draw  it  in,  in  the  manner 
which  the  velTels  of  vegetables  probably  do,  or  in 
the  manner  in  which  very  fmall  tubes  draw  waiter 
from  a  ciftern,  and  the  liquor  only  enters  at  all  if 
it  be  of  a  mild  nature  ;  and  hence  we  learn  that 
our  lacteals  poflefe  a  living  power,  that  they  flmt 
their  mouths  againft  acrid  matter;  fo  they  pofl'cfs 
motion  and  contraction  to  fuch  a  degree  as  to 
exclude  a  very  thin  fubftance  altogether,  providing 
it  is  extremely  acrid.    This  helps  us  to  explain 
the  progrefs  of  the  liquor  ;  for,  although  the  water 
•will  afcend  in  the  tube  a  certain  way,  yet  at  length 
it  ftops  j  fo  the  attraction  of  capillary  tubes  only 
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begins  a  motion,  it  is  not  capable  of  continuing  it, 
rifj:ig  only  to  a  certain  height,  and  then  ftagnating. 
To  pufh  it  on  a  living  power  is  neceflary ;  and  this 
beyond  ail  doubt  is  inherent  in  the  lacteal  or 
lymphatic,  from  its  own  coats.    And,  as  a  farther 
procf  of  its  being  mufcular,  after  the  death  of  an 
animal,  when  the  lacteal  veflels  are  full,  after 
cutting  off  the  head  or  heart  they  empty  them- 
felves  completely,  and  pufh  on  all  their  contents 
into  the  thoracic  duct,  fo  that  it  is  feldom  that  we 
can  give  a  demonltration  of  the  lacteal  veffels 
from  the  colour  of  their  contents.    From  that  it 
may  be  prefumed  that  our  veins  poffefs  a  fimilar 
power,  and  chiefly  in  their  fmall  branches.  But 
befides  the  power  inherent  in  them,  they  receive 
a  coniiderable  affiftance  from  the  preffure  of  the 
neighbouring  or  external  paria ;  and  in  the  intef- 
tines  it  is  beyond  doubt,  that  the  mufcular  coat  o£ 
the  interlines  alternately  Contracting  and  pufhing 
on  the  fceces,  affects  the  beginning  of  the  lacteal 
veins  ;  and  when  the  lacteal  itfelf  contracts,  the 
valves  hinder  the  liquor  from  being  preffed  out- 
wards, fo  that  every  preffure  determines  the  fluid 
to  the  heart,  as  the  pulfation  of  the  arteries  and 
the  action  of  the  mufcles.    Thus,  when  a  vein  is 
opened  by  acting  with  the  mufcles  of  the  arm, 
we  accelerate  the  flow  of  the  blood,  and  we  would 
do  fo  though  there  are  no  more  veins  in  the 
member,  and  the  lymphatic  veffels  appear  to  be 
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purpofely  expofed  to  the  action  of  the  arteries, 
and  even  fwelling  of  the  common  red  veins,  while 
from  their  being  crowded  with  valves,  they  are 
fitted  for  taking  advantage  of  the  flighted  prefl'ure; 
and  the  principal  trunk  of  all  runs,  up  the  thorax 
parallel  to  the  aorta,  fo  that  every  flroke  of  the 
heart  affects  it,  and  pulhes  forwards  the  chyle 
with  confiderable  violence :  fo  we  can  readily 
underftand  the  manner  in  which  the  liquor  enters 
the  ablorbent  veflels,  and  is  conveyed  to  the  heart.' 

DC1V. 

The  principal  offices,  then,  of  the  abforbent 
fyftem,  or  the  general  purpofes  that  it  ferves 
jn  our  body,  are  various  ;  and  the  very  firft 
ufe  that  occurs  to  us  refpecls  the  lacteal  veflels, 
that  they  ferve  for  taking  in  our  nourishment;  and 
•what  we  fay  of  the  lacteal  veflels  even  in  this 
view,  feems  in  fome  meafure  to  apply  to  the 
lymphatics.  It  alfo  prevents  the  too  great  accu- 
mulation of  liquors  in  the  various  cavities  of  the 
body,  unlefs  there  was  a  correfponding  abforption 
to  the  exhalation  into  them,  every  {hut  fac  would 
foon  become  dropfical ;  and,  although  this  was 
not  the  cafe,  although  they  did  not  fupply  more 
than  is  neceflary  to  make  a  free  motion,  yet  the 
liquor  by  remaining  long  would  become  acrid 
and  hurtful,  hence  the  neceflity  of  a  conftant 
change;  and  all  the  fecreted  liquors  undergo  if, 
fo  perfons  grow  fat  and  lean,  fo  the  abforbents 
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can  take  up  from  the  adipofe  follicles  the  fat  of 
the  body,  and  there  is  a  continual  change  of  the 
fatty  parts,  and  of  all  others  in  the  fame  manner. 

DCV. 

We  mud  alfo  fuppofe  that  many  changes  are 
operated  on  the  fecreted  liquors,  in  order  to  fit 
them  for  their  feveral  purpofes,  for  we  cannot 
imagine  that  they  come  from  the  arteries  with 
all  their  properties.    Thus,  the  bile  in  the  gall 
bladder  is  much  thicker,  and  materially  different 
from  the  bile  found  in  the  hepatic  duel; ;  fo  it  has 
undergone  a  preparation,  particularly  the  abforp- 
tion  of  the  thinner  parts.    In  like  manner  the  fat 
is  feparated-  from  the  exhalant  vefTeh.  not  of  the 
fame  confiftence  as  it  is  found  in  the  adipofe 
plexus,  a  watery  fluid  mufl  have  conveyed  it  there, 
which  is  afterwards  re-aflumed.    So  in  the  mucus 
that  is  expofed  to  the  air,  we  find  a  febaceous  or 
mucous  matter  in  the  follicles  or  bags  of  the 
trachea,  &c.  and  this  mucus  has  been  alfo  changed 
by  abforption.    Perhaps  we  may  pufh  this  one 
ftep  farther,  that  the  abforbent  veffels  do  not 
merely  ferve  for  the  preparation  of  the  fecreted 
liquor,  but  that  a  fomewhat  that  is  ufeful  to  the 
ccconomy  is  at  the  fame  time  taken  away  and  re- 
turned to  the  mafs  of  blood  ;  viz.  that  by  the 
fecretion  fuch  changes  are  produced  upon  the 
liquors,  that  when  thefe  aie  re-aflumed,  they  have 
different  effedls  upon  the  body  from  the  effeds 
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of  the  principles  of  the  blood.  Thus  it  can  be 
rendered  probable  that  in  the  jaundice,  the  yellow- 
nefs  is  not  owing  to  the  want  of  feparation  of  the 
bile,  but  to  its  being  returned  to  the  blood  \  and 
if  we  can  prevent  the  return,  we  can  prevent  the 
difeafe.  In  the  femen,  alfo,  we  cbferve  that  the 
whole  conftitution  is  affected  by  it ;  if  this  was 
owing  to  a  want  of  feparation,  the  fector  obferved 
in  the  flefh  of  bulls  would  be  more  remarkable  in 
the  flefl)  of  oxen. 

dcvl 

Perhaps  it  may  be  afferted  that  fomewhat  ufeful 
is  taken  in  from  the  moft  excrtmentitious  liquors, 
as  the  urine  ;  for  in  fiflies  there  is  a  vefica  urinaria. 
If  all  the  parts  were  ufelefs,  it  might  be  difcharged 
from  the  body  by  the  ureters  without  any  incon- 
venience to  the  animal. 

DCVII. 

We  obferve  In  the  laft  place,  that  the  lymphatic 
fyftem  is  connected  with  the  lacteal,  or  rather 
that  the  veffels  defcribed  under  two  names  make 
one  fyftem,  and  the  lymph  is  mixed  with  the  chyle. 
Indeed,  without  this  dilution  and  feparation,  the 
mixture  with  the  mafs  might  have  proved  hurtful. 

DCVIII. 

Thus,  by  this  doctrine  concerning  the  lymphatic 
fyftem,  a  variety  of  circumftances  are  explained. 
Our  views  t»re  enlarged  by  confidering  the  ab- 
forbent  veiTels  as  valvular,  for  we  fee  more  dif- 
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tin&ly  the  benefit  in  health,  and  in  difeafe  arifmg 
from  fri&ion  and  exercife ;  whilft  the  branches  of 
the  red  veins  were  confidered  to  perform  the 
office  this  is  lefs  evident  •,  but  from  the  number  of 
valves  we  cannot  rub  the  body,  but  we  accelerate 
in  a  remarkable  degree  the  Row  of  the  lymph, 
and  that  will  lead  to  the  ufe  of  this  in  a  variety  of 
difeafes,  as  in  the  dropfy,  where  we  are  very  apt 
to  err  in  recommending  reft  and  a  horizontal 
pofture,  which  leffens  the  fwellings  of  the  feet, 
becaufe  the  ere£t  pofture  increafes  exhalation, 
and  makes  the  return  more  difficult ;  but  exercife 
and  friction  are  of  particular  ufe. 

DCIX. 

As  the  veiTels  pafs  through  glands  before  they 
reach  the  heart,  we  find  in  thofe  a  minute  divi- 
fion  of  the  ve/Tels,  and  then  an  opening  into  very 
fmall  cells,  in  which  the  liquor  for  fome  little 
time  has  its  motion  diminifhed,  is  more  out  of 
the  courfe  of  circulation.  Hence  we  conceive 
that  the  glands  of  the  lutteals  and  lymphatic 
fyftem  are 'much  expofed  to  obftru&ion,  and  that 
this  will  more  readily  happen  in  the  la&eal  glands, 
becaufe  a  greater  quantity  of  acrid  matter  paffes 
through  them. 

DCX. 

By  this  divifion  of  the  la&eal  veffels  in  the 
glands,  the  reafon  appears  why,  after  the  break* 
big  of  buboes  or  fcrophulous  tumours,  there  is  a 
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conilderable  difcharge  of  watery  matter,  the  flow 
of  lymph  into  the  gland  continuing,  which  in 
thefe  cafes  does  not  readily  enter  the  vafa  egre- 
dientia. 

DCXI. 

By  the  anaftomofis  of  the  lymphatic  veffels  and 
la£teals  every  where,  the  fmall  branches  con- 
tinually receive  an  addition  from  the  neighbour- 
ing ones;  and  whilft:  many  pafs  through  the 
gland,  others  pafs  upon  the  furface,  and  therefore 
an  obftruction  may  happen  in  the  firft  lymphatic 
glands  which  a  poifonous  matter  touches  upon; 
but  although  the  fame  poifon  be  conveyed  further, 
the  glands  near  to  the  heart  are  not  affected. 
Thus,  with  regard  to  the  venereal  bubo  in  the 
groin,  the  formation  is  fimilar.  Not  one  within  the 
body  is  met  with,  which  is  prevented  not  merely 
from  the  warmth  of  the  part,  but  efpecially  from 
the  poifon  being  diluted  by  the  joining  of  the 
lymphatic  branches  from  the  inferior  extremities, 
before  the  poifon  reaches  the  next  glands.  Keep- 
ing the  fame  in  view,  the  reafon  is  aiTorded,  why 
a  ftoppage  in  a  fingle  gland  does  not  produce 
ansedema  in  the  velTels  from  which  it  is  originally 
derived,  a  number  of  the  velTels  paffing  over  the 
gland,  and  carrying  on  the  abforbed  fluid  towards 
the  heart. 

Dcm 

From  attending  to  the  caufe  of  the  fwelling  of 
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thofe  glands,  a  direction  is  offered  in  the  cure; 
for,  by  knowing  the  caufe  of  the  venereal  bubo, 
we  endeavour  to  direct:  the  mercury  into  the 
gland,  by  applying  it  as  near  as  poflible  into  the 
part  receiving  the  contagion. 

DCXIII. 

In  the  fame  way  we  are  able  to  determine  the 
extent  of  the  difeafe  in  cancer,  by  the  fwelling  of 
the  contiguous  glands  ;  to  judge  of  the  fuperior  ad- 
vantage of  the  inoculation  in  fmall  pox,  from  the 
poifon  entering  through  the  external  parts. 

DCXIV. 
Structure  of  the  Glands. 

But,  on  leaving  the  vafcular  ftru&ure,  it  re- 
mains to  examine  more  particularly  the  nature  of 
the  glands ;  and,  by  tracing  the  beginnings  of 
the  feveral  duels,   to  endeavour  to  determine 
whether  the   arteries  communicate  with  thefe 
exactly  in  the  fame  manner  that  they  communi- 
cate with  the  circulating  veins ;  and  thus,  that 
their  ducts  only  differ  from  veins  in  this  refpe£t, 
that  the  end  of  the  duc"t  does  not  terminate  in  the 
heart,  and  that  the  liquor  differs  from  the  general 
mafs  ;  or,  whether  a  receptacle  bag,  or  follicle, 
be  interpofed.    Are  we  to  imagine  that  a  branch, 
which  excludes  red  globules,  takes  its  rife  from 
the  artery,  and  terminates  in  an  excretory  du£r, 
or  that  there  is  a  bag  or  follicle  interpofed,  into 
which  the  artery  pours  the  liquor. 
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DCXV. 

Thefe  are  the  two  common  opinions  enter* 
tained  by  phyfiologifts.  The  mod  antient  fup- 
pofes,  that  in  every  excretory  duct,  at  the  beginning, 
there  is  a  follicle  ;  and,  in  proof  of  this,  it  is  ob- 
ferved,  that  there  are  bags  containing  flime  upon 
the  tongue  and  in  the  firft  paffages,  and  a  hole  in 
the  fide  of  it.  In  the  amygdalae  there  are  alfo 
feveral  holes  which  lead  to  bags  of  confiderable 
fize.  Hence  the  amygdalae  have  been  compared 
to  a  collection  of  fmall  bags,  and  the  liver  and 
the  falivary  glands  have  been  fuppofed  to  be  com- 
pofed  of  a  number  of  knots,  in  each  of  which 
there  is  a  bag  of  the  fame  kind  ;  but  from  the  vaft 
number  collected,  there  feems  a  neceflity  that  thofe 
ihould  not  terminate  by  holes,  but  there  muflbe  long 
ducts,  like  the  hepatic  duct,  to  convey  the  liquor. 
And  in  morbid  bodies,  alfo,  veficles  are  found  in 
the  liver,  and  alfo  within  the  kidneys  ;  and  thofe 
are  alleged  to  contain  urine.  So  it  has  been 
conceived,  that  fome  one  of  the  follicles  of  the 
kidney  had  been  obftructed,  and  had  enlarged, 
thefe  veficles  fhewing  the  real  ftrudture,  only  in  a 
greater  fize. 

DCXVI. 

"When  the  art  of  injecting  was  improved,  it 
was  pretended  that  it  was  unfafe  to  reafon  in  that 
manner  from  the  analogy  of  one  organ  to  that  of 
another  j  and  that,  by  injection,  all  the  glands 
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could  be  changed  into  veffels,  without  leaving  any 
appearance  of  follicles.  It  was  alleged,  that  in  the 
kidney  the  circulation  might  be  imitated,  and  a 
coloured  liquor  made  to  pafs  into  the  pelvis  ;  and 
yet,  upon  examining  the  kidney,  no  bags  could 
be  feen ;  or  that,  by  injeding  the  renal  artery, 
the  tubulus  uriniferus  may  be  filled  without  any 
follicle  found.  A  calculation  is  entered  into, 
that,  in  the  cafe  of  follicles,  there  would  be  an 
almoft  total  ftagnation  of  the  fluids  in  the  paflage; 
that  the  velocity  of  the  blood  would  not  be 
i, 200, coo  part  in  one  of  the  follicles  that  it  is 
in  one  of  the  arteries  that  is  fuppofed  to  make  the 
fecretion.  From  this  it  has  been  inferred,  that  the 
glands  are  merely  compofed  of  cylindrical  veffels. 

DCXVII. 

But  to  fix  thefe  points,  we  fhall  be  more  parti- 
cular in  our  invefligation  of  the  glandular  organs. 
Beginning  with  the  fatty  bags,  we  obferve  with 
the  microfcope,  that  the  whole  fat  of  animals, 
not  only  the  marrow,  which  was  fuppofed  to  con- 
fid  of  round  fatty  bags,  but  the  fat  is  all  divided 
into  bags  of  a  minute  fhape,  painted  with  veffels, 
fo  that  bags  or  follicles  in  that  glandular  organ  are 
indifputable.  Befides,  all  anatomifts  admit  of  fol- 
licles where  the  air,  or  fharp  liquors  are  applied, 
and  a  defence  is  needed,  as  in  all  the  mucous  and 
lymphatic  organs.  In  thefe  follicles  the  mucus 
acquires  its  proper  vifcidity,  or  other  properties ; 
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fo  the  whole  of  the  tongue  is  made  red  with  an 
injection,  and  the  bags  of  the  follicles  give  it  this 
rednefs,  numerous  arteries  running  upon  them  ; 
and  in  the  paflage  for  the  urine  we  find  bags  of 
a  confiderable  fize.  In  our  throat,  round  bags 
anfwer  as  well  as  any  other  fhape ;  but  in  the 
urethra  they  are  oblong,  and  thereby  the  liquor  is 
better  pufhed  out  at  its  extremity  before  the  urine 
comes  in  contact  with  it. 

DCXVIII. 

Next,  in  the  organs  of  generation,  particularly 
in  the  ovarium,  we  perceive  a  round  veficle  filled 
with  a  liquor,  no  doubt  of  the  higheft  importance. 
This  veficle  opens  at  the  time  of  conception, 
and  it  is  painted  with  vefiels,  and  we  find  in  the 
male  long  tubes  forming  the  tefticle,  that  the 
femen  is  depofited  into  thefe,  and  the  communica- 
tion of  the  arteries  with  the  turns  of  the  feminal 
ducts  may  be  compared  to  the  communications 
between  the  arteries  and  ducts  of  the  inteftines. 

DCXIX. 

With  regard  to  the  more  compound  glands,  the 
ftructure  of  them  is  more  like  to  the  fhape  of 
a  bunch  of  grapes  or  currants.  All  the  ducts 
begin  from  bags.  We  fee  with  the  naked  eye  this 
flructure  in  the  mamma.  We  likewife  obferve 
little  lobules  compofed  of  cells  on  the  furface  of 
the  lungs ;  and  in  the  falivary  organs,  we  know  as 
certainly  as  with  regard  to  the  lungs,  that  the 
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faliva  is  depofitcd  into  cells.  "When  the  falivary 
gland  is  properly  injected,  and  expofed  to  the 
microfcope,  the  appearance  is  nearly  the  fame 
which  the  furface  of  the  lungs  has  when  expofed 
to  the  naked  eye,  and  every  one  of  the  little 
lobules  are  diftincl  from  one  another.  The  join- 
ing, however,  of  the  receptacle  with  the  duct,  is 
very  ftraight,  and  it  is  difficult  to  fill  the  re- 
ceptacles of  the  faliva  with  mercury,  generally  the 
duel  will  burft  before  the  mercury  diftends  the 
receptacle.  With  melted  wax,  which  is  a  more 
penetrating  fubftance,  we  can  fill  them  more 
readily.  In  the  parotid  gland  we  find  fome  little 
difference  in  the  fize  of  the  receptacle,  and  in  the 
manner  of  communication.  In  the  pancreas,  the 
ftru&ure  is  more  complex,  and  perhaps  the  faliva 
is  not  the  fame ;  but  as  there  is  fome  difference 
of  ftruclure,  the  particular  texture  may  be  of 
greater  confequence  than  we  are  aware  of. 

DCXX. 

Next,  with  regard  to  the  liver,  the  divifions 
are  fo  minute  in  this  organ,  that  it  is  next  to  im- 
poflible  to  determine  the  firft  beginning  of  the 
biliary  duels,  becaufe  the  lobules  are  very  much 
intermixed.  But  as  we  have  it  in  our  power  to 
dilate  the  duds,  we  fee  that  the  biliary  duels 
begin  likewife  from  very  minute  bags,  fuch  as  the 
naked  eye  does  no  ways  take  in.  But  fuppofe 
they  equal  the  thoufand  part  of  an  inch,  ftill  they 
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are  large,  compared  with  the  arteries  making  the 
fecretion  ;  for  three  or  four  thoufand  arteries 
conveying  red  globules  could  be  laid  in  the 
fpace  of  an  inch,  but  an  artery  circulating  red 
blood  is  larger  than  one  making  the  fecretion, 
fuppofe  four  times,  fo  that  the  diameter  of  the 
fecreting  branches  is  to  the  veficle  as  one  to 
twenty.  And  it  is  eafier  to  pafs  an  injection 
from  the  vena  portarum  into  the  biliary  du£t,  than 
the  other  way. 

DCXXF. 

"With  regard  to  the  kidney,  the  courfe  of  the 
fluids  may  be  feen  through  it  into  the  pelvis  ;  but 
the  more  we  are  ul'ed  with  microfcopical  observa- 
tions, we  fee  the  more  difficulty  in  determining 
it  exactly. 

DCXXII. 

Thus  it  is  very  evident  that  all,  or  almoft  nil, 
the  glandular  organs  have  receptacles  inteifperfed 
between  the  arteries  making  the  fecretion  and 
the  excretory  dudls. 

DCXXIII. 

But  although  we  can  trace  the  ftrutlure  of 
glands  back  from  the  excretory  duel  to  the  fol- 
licle, we  are  by  no  means  able  to  give  an  account 
of  the  changes  that  are  operating ;  and  even  did 
we  know  the  way  in  which  the  arteries  commu- 
nicate with  the  follicle,  we  will  be  ftill  far  from 
undemanding  the  changes  made  upon  our  blood 
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by  the  glands.  Thus,  we  can  trace  the  whole 
courfe  of  the  red  globules  of  the  blood,  and  yet 
we  cannot  fee  how  thefe  are  formed  from  the 
food.  It  is  effected  by  the  general  circulation  j 
but  with  regard  to  the  particular  manner,  we  cer- 
tainly do  not  comprehend  it. 

DCXXIV. 

In  fpeaking  of  fecretion,  we  mud  include  a 
variety  of  circumftances ;  and,  perhaps,  after 
enumerating  all  that  occur  to  us,  others  ftill  re- 
main, the  effects  of  which  efcape  us.  We  fee 
that  the  arteries  of  the  glands  are  placed  in  very 
different  fituations  with  refpect  to  diftance  from 
the  heart,  and  the  direction  varies  greatly ;  fome 
going  off  at  acute,  others  at  right  angles.  There 
is,  befides,  a  great  difproportion  in  the  fize  of  the 
arteries  compared  with  the  organs  on  which  they 
terminate,  in  their  length,  &c.  We  cannot  but 
fuppofe  that  thofe  various  circumftances  have 
great  effect.  The  coats  of  the  arteries  are  alfo 
of  different  thicknefs.  In  the  liver,  the  fecretion 
is  made  from  blood  that  has  undergone  a  circula- 
tion, and  the  force  of  which  is  more  broken  than 
in  any  other  part  of  our  body  ;  fo  that  long  be- 
fore blood  comes  near  to  a  gland,  or  to  the 
ultimate  termination,  a  proper  preparation  is  made 
for  the  fecretion.  Befides  the  effect  of  the  dif* 
ferent  angles,  we  muft  alfo  fuppofe  the  activity 
of  the  veffels  to  have  effect  i  we  obferve  that  irri- 
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tatioa  varies  the  quantity,  and  even  the  natUTO 
of  the  glandular  liquors  ;  and  we  are  not,' 
with  authors,  to  conceive  mechanical  change 
as  that  the  glands  reprefent  fiev-es,  that  the  fecre- 
tion  and  changes  depend  upon  the  ultimate  ter- 
minations of  the  veflels.  There  are  alfo  chemical 
ones  going  on  from  the  firft  origin  of  the  branches, 
as  well  as  in  the  termination  of  the  arteries  in 
the  -  follicles.  By  fermentation,  we  know  that 
the  fame  fubftance  puts  on  a  different  nature,  and 
fome  fimilar  changes  take  place  in  the  glands. 
Therefore,  though  we  were  able  to  trace  the 
arteries  from  their  beginning  to  their  termination 
in  the  dufta  of  the  glands,  we  fhould  be  unabla 
to  explain  the  changes  we  obferve.  We  can  go 
fo  far,  but  there  is  a  limit  beyond  which  we  can* 
riot  pafs. 

DCXXV. 
Nervous  Syftem. 
We  next  proceed  to  confider  the  general  office 
of  the  nervous  fyft-em.  In  beginning  which  it 
is  neceffary  to  give  fome  general  idea  of  the 
manner  in  which  fome  of  the  more  powerful 
medicines  a£t  upon  the  body  of  animals;  vis. 
whether  they  affe&  them  through  the  nerves  only 
of  the  part  to  which  the  medicine  is  applied,  or 
whether  they  operate  by  entering  firft.  the  ab* 
forbent,  and  afterwards  the  circulating  fyftem? 
We  are,  indeed,  varioufly  affe&ed.  by  medicines, 
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or  by  the  matter. of  difeafe  ailing  upon  our  body; 
for,  befiJes  topical  medicines,  which'  fcarcely  af- 
fect the  parts  at  a  diftance,  medicines  by  retting 
merely  upon  a  (ingle  nerve,  through  the  nervea 
alone  can  affect  the  whole  fyftem,  or  from  being 
circulated  they  may  have  this  erTec~r,  and  chiefly 
upon  the  nerves  of  the  circulating  fyftem.  Farther, 
we  find  that  fome  medicines  have  a  topical  de- 
termination, or  one  organ  is  more  affected  by 
them  than  another;  all  the  reft  of  the  fyftem, 
however,  though  not  primarily,  comes  to  be  af- 
fected, re-a£ting  on  the  reft.  Thus,  fuppofe  mer- 
cury to  enter  the  heart  and  veflels,  they  feel  its 
Influence,  the  pulfe  is  affected  before  it  fixes  upon 
any  organ,  and  the  venereal  poifon  is  killtd  float- 
ing in  the  general  mnfs ;  but  in  confequence  of 
its  attacking  a  particular  organ,  all  the  reft  may 
come  to  fympathize  :  fo  the  operation  of  medicines 
fermenting  and  multiplying  in  the  mafs,  may  bz 
more  complex  than  is  generally  apprehended. 

dcxxvl 

With  thofe  facts  we  are  better  able  to  judge  of 
the  nature  of  the  nerves.  The  manner  of  their 
origin  and  courfe  is  already  known.  A  nerve 
is  the  production  of  the  medullary  fubftance 
of  the  brain,  covered  nearly  with  the  fame  coats 
as  the  brain  ;  an  inner  vafcular  one,  refembllng  the 
pia  mater;  and  an  outer  {heath,  either  the  fame 
altogether,  or  very  like  to  the  dura  mater.  This 
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is  found  in  every  part  without  the  head  :  with  the 
exception  of  ganglia,  the  threads  of  the  nerves 
are  laid  parallel  to  each  other.    By  dificction,  a 
very  minute  divifion  of  the  nerves  is  feen  into 
threads;  but  applying  the  microfcope,  that  divi- 
fion is  carried  on  as  far  as  our  fenfes  go,  efpe- 
cially  if  we  truft  to  the  obfervation  of  Lewenhock, 
almoft  ad  infinitum.    Hence  we  are  led  to  con- 
fider  whether  the  nerves  are  to  be  looked  upon  as 
folid  chords,  like  wires,  acting  by  tremor ;  or 
are  we  to  fuppofe  that  they  are  hollow  tubes  con- 
veying a  fluid  within  them  ?     Or,   are  we  to 
imagine,  perhaps,  that  whilft  they  convey  a  fluid 
within,  they  in  fome  other  manner  unknown 
conduct  fome  other  fluid  that  is  flill  more  fub- 
tile.    But,  perhaps,  with  regard  to  thefe  feveral 
points,  we  can  only  form  fome  very  general  con- 
jectures, without  being  at  all  able  to  determine 
ourfelves. 

DCXXVII. 

The  mod  common  opinion  rejects  the  idea  of 
folid  chords  acting  merely  by  vibration,  and  there 
are  many  circumftances  which  concur  againft  this 
notion.  We  have  feen  that  the  nerves  are  ex- 
tremely fhort  at  their  origin  ;  if  they  appear  hard 
in  their  progrefs,  that  depends  evidently  upon 
their  coats.  Again,  when  they  come  to  operate, 
as  in  the  eye  or  ear,  we  perceive  that  the  coats 
are  laid  afide ;  nay,  if  the  nerve  is  not  to  be  fub« 
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jeer,  to  motion  or  preflnre,  as  the  portio  mollis  of 
the  auditory  nerve,  the  firm  coats  are  altogether 
wanting ;  and  we  find  fo  many  nerves  inclofed  in 
the  fame  bundle,  that  we  fcarcely  have  any  idea  of 
tremor  communicated  to  one  without  communi- 
cating it  to  others;  we  find  no  determined  pro- 
portional length  and  tenfion  •,  on  the  contrary, 
tenfion  is  avoided,  branches  are  tied  down,  pre- 
venting the  regular  tremor ;  and  what  is  ftronger 
than  all  this,  fuch  an  idea  is  repugnant  to  the 
general  analogy  of  animal  bodies.  Wherever  we 
perceive  fluids  circulated,  and  chords  fent  out, 
thefe  are  tubular  ;  and  we  obferve  that  the  mod 
minute  thread,  the  fmallefl  nerve  taken  from  one 
animal,  and  tied  around  the  nerve  of  another,  fo 
as  to  comprefs  it,  altogether  interrupts  its  influence: 
fo  there  is  little  probability  that  the  nerves,  if  folid 
chords,  operate  by  tremor. 

DCXXVIII. 
On  the  contrary,  there  feems  to  be  a  great 
degree  of  probability,  but  no  abfolute  certainty, 
that  they  convey  a  fluid.  We  can  determine 
nothing  from  looking  at  the  cut  end  of  a  nerve  j 
we  can  give  no  credit  to  thofe  who  pretend  to 
have  feen  a  fluid  diftilling  from  a  nerve,  nor  are 
we  to  reject  the  idea,  becaufe  it  cannot  be  feen, 
fince  the  nerves  divide  into  parts  fo  minute  and 
colourlefs,  that  if  they  contained  a  fluid,  we 
could  not  render  that  an  object  of  fenfe.  We 
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might  as  well  deny  fluids  in  the  body  of  a  mite, 
becaufe  before  a  microfcope  we  do  not  fee  the 
motion  of  thofe  ;  and  the  nerves  of  the  eye,  for 
inftance,  divide  into  parts  exceedingly  minute, 
far  beyond  what  we  could  conceive,  till  we  made 
a  calculation,  which  we  can  make  with  tolerable 
accuracy.  If  the  head  of  a  pin  can  be  diftin- 
guilhed  at  the  diftance  of  twelve  feet,  the  diameter 
of  the  figure  upon  the  retina  is  as  much  fmaller 
than  the  head  of  the  pin,  as  the  diltance  from  the 
pin  to  the  lens  is  greater  than  the  diftance  of  the 
lens  from  the  bottom  of  the  eye.  And  entering 
into  a  calculation  in  this  way,  it  is  eafy  to  prove 
that  pictures  are  fometimes  formed,  the  diameter 
of  which  does  not  exceed  the  20,000  part  of  an 
inch;  and  probably  that  picture  influences  feveral 
nerves,  becaufe  we  can  judge  of  its  parts,  that 
one  part  is  more  round  than  another.  Thus,  per- 
haps, in  the  retina,  the  nerves  are  not  the 
50,000  or  100,000  part  of  an  inch  in  their  dia- 
meter, and  it  is  impoflible  to  perceive  their 
cavities,  or  the  fluid  they  convey  ;  fo  are  to  judge 
from  probability,  or  by  reafon,  upon  it,  by  com- 
paring the  brain  with  other  parts,  or  attending  to 
the  phcenomena  of  the  nerves. 

DCXXIX. 

The  brain  refembles  fome  of  our  glandular  or- 
gans in  its  appearance;  we  may  compare  it  with 
the  kidney.    There  is  a  vafcular  and  cortical  fub- 

14 


AND  DISSECTION.  cccllx 

(lance  within  that  in  the  brain,  what  is  called 
medullary  fubftance,  and  the  fame  name  has  been 
applied  to  the  tubular  uriniferous  part  of  the 
kidney ;  and  perhaps  the  nerves  may  be  compared 
to  the  tubuli  uriniferi,  or  at  leaft  there  is  a  diflant 
refemblance  between  thefe  organs  and  all  the 
other  organs  that  have  the  appearance  of  blood 
diflributed  upon  them,  and  that  fend  out  hollow 
tubes  or  duels. 

DCXXX. 

Preflure  upon  the  brain,  though  not  fo  made  as 
to  deflroy  its  fubftance,  has  been  found  to  bring 
on  convulfions  of  the  mufcles.  That,  however,  is 
merely  a  probable  argument,  that  fomething  is 
fqueezed  out ;  but  it  may  be  occafioned  many 
ways,  as  from  irritation  to  a  certain  degree.  But 
we  know  that  moderate  preflure  upon  a  nerve 
flops  its  influence,  as  when  we  fit  upon  the  edge 
ef  a  feat  the  whole  leg  fleeps ;  and,  when  we  re- 
move the  preflure,  we  feel  a  fomewhat  get  into 
the  member,  not  without  pain;  we  are  almoft 
afraid  to  rife  off"  the  feat,  as  if  fomething  had 
been  accumulated,  and  immediately  defcenled 
into  the  nerve  with  more  than  common  violence. 
Or  if  a  nerve  is  laid  bare,  running  to  a  mufcle, 
then  the  nerve  cut  acrofs,  the  mufcle  becomes  un- 
a&ive,  but  may  be  roufed  into  action  by  punc- 
turing it ;  but  there  is  another  way,  by  moderate 
preflure  upon  the  nerve.    If  we  prefs  it  in  the 
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moft  gentle  manner,  without  ftretching  it,  we  are 
fenfible  of  a  motion  following,  as  if  we  had  de- 
termined fomewhat  from  the  nerve  down  into 
the  mufcle.  So  that  the  moft  probable  opinion 
is,  that  the  nerves  convey  a  fluid.  Still,  how- 
ever, we  are  very  far  from  being  certain  of  this, 
becaufe  every  circumftance  may  admit  of  fome 
other  explanation,  and  is  only  mentioned  as  more 
probable  than  any  other  opinion  yet  formed. 

DCXXXI. 

How  far  we  are  to  add  to  this,  that  whilft  the 
nerves  convey  within  them  a  fluid,  they  are  like- 
wife  charged  with  fome  other  without  them,  or 
in  their  coats. 

Dcxxxn. 

With  thefe  obfervations  we  are  led  to  examine 
their  more  particular  offices.  They  ferve,  as  has 
been  faid,  in  general,  for  fenfe  and  for  motion. 

DCXXXIII. 
That  the  two  firft  offices  are  moft  juftly  afligned 
to  them,  is  beyond  all  reasonable  doubt;  for  the 
moft  fimple  arguments  prove  it.  When  a  nerve 
is  cut,  the  animal  fuffers  no  injury,  no  pain,  from 
irritating  the  member  beyond  the  incifion.  In 
like  manner  the  member  lofes  the  living  principle 
of  the  animal,  it  lofes  all  further  power  over  the 
member,  the  animal  has  it  not  in  its  power  to 
perform  any  motion  with  the  mufcles  of  the  part, 
fuppofe  the  circulation  to  continue  much  as  before. 
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DCXXXIV. 
But  now  let  us  confider  thefe  two  cfEces  of 
fenfe  and  motion  more  particularly.  Phyfiologifts, 
in  general,  ufe  an  improper  term.  Speaking  of 
nerves,  they  call  them  the  only  fenfible  parts* 
that  the  nerves  only  poffefs  fenfe.  But  meaning 
to  define  with  precifion,  it  may  be  faid  only,  that 
the  nerves  are  fo  difpofed  in  the  body  of  an  animal, 
as  to  give  to  it  the  fenfe  of  injury  done  to  the  body. 
We  are  not  to  imagine  that  we  feel  pain,  but  the 
nerve  only  gives  the  idea,  or  renders  the  mind  of 
the  animal,  feated  near  its  origin,  fenfible  of  the 
injury. 

DCXXXV. 

It  is  material  to  attend  to  this,  becaufe  we  per- 
ceive that,  from  want  of  attention,  fome  appear- 
ances furprife  us,  which  admit  of  a  ready  explana- 
tion. If  a  perfon  has  had  the  leg  amputated,  and 
you  irritate  the  end  of  the  flump,  the  end  of  die 
fciatic  nerve,  he  feels  pain,  but  not  in  the  thigh 
or  flump,  but  the  toes,  in  that  part  in  which  the 
nerve  naturally  terminates.  And  in  doing  this, 
he  follows  not  merely  a  habit,  but  that  fuch  feel- 
ings are  inherent  in  our  very  nature  ;  and  if  the 
fame  experiment  were  performed  in  the  foetus,  it 
would  be  attended  with  the  fame  effect.  So  phy- 
fiologifts have  ufed  a  term  of  fenforium  commune, 
fome  part  about  the  origin  of  the  nerves,  in  wind) 
feelings  are  exercifed. 

vql.  ii.  r 
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DCXXXVI. 
One  great  difficulty  is  to  be  able  to  acquire  an 
idea  of  the  manner  in  which  the  nervous  energy 
can  produce  its  effects,  which  leads  next  to  enter 
upon  the  nature  of  this  energy,  and  particularly 
whether  we  are  to  imagine  that  it  is  derived  in 
the  manner  of  a  fecretion  from  the  veffels  of  the 
brain  or  cerebellum,  or  that  it  is  of  a  very  different 
nature,  fimilar  to  the  electrical  fluid,  or  to  the 
fluid  named  ether,  or  that  it  is  fome  fluid  very 
different  from  this,  the  properties  of  which  we 
are  perfectly  unacquainted  with  ? 

DCXXXVII. 

Of  late  years,  many  ingenious  phyfiologifts, 
from  not  being  able  to  conceive  the  manner  in 
which  a  fecreted,  call  it  a  watery  fluid,  fhould 
perform  fenfe  and  motion,  have  adopted  the  idea 
of  an  ethereal  matter,  or  electrical  fluid,  acting 
along  our  nerves.  If  our  nerves  of  fenfe  and 
motion  operate  by  means  of  an  electrical  fluid,  or 
an  retherial,  what  is  the  ufe  of  the  brain  and 
cerebellum?  If  we  admit  the  other  idea  of  fecre- 
tion, the  ufe  is  obvious.  Are  we  to  compare  the 
brain  to  an  electrical  globe  exciting  this  fluid  ? 
It  is  furely  by  a  grofs  comparifen.  How  next 
does  the  matter  pafs  along  the  nerves  ?  How  is  it 
prevented  from  communicating  its  influence  from 
one  thread  to  another?  Why  does  it  not  efcape 
from  the  nerves,  as  the  ele&rical  fluid  pafles 
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through  the  body  ?  So  far  as  they  are  loaded  .with 
a  watery  fluid,  we  do  not  find  that  they  are  more 
capable  of  conducing  fuch  a  matter,  than  any- 
other  portion  of  the  body  equally  wet.    If  the 
brain  fome  how  or  other  excites  this  fluid  by  the 
blood  moving  through  it,  the  more  a  perfon  exer- 
cifes  himfelf,  the  lefs  he  mould  be  fatigued,  more 
of  this  energy  being  excited  and  collected.  Or 
how  does  a  flight  prefTure  upon  a  nerve  flop  the 
energy  ?    The  prefTure  is  made  with  any  kind  of 
fubftance  as  with  a  nerve  taken  from  another 
animal,  and  tied  round  fo  as  not  to  injure  its 
texture,  and  the  energy  totally  ceafes.  On  cutting 
it  through-  altogether,  and  replacing  the  nerves, 
bring  the  parts  in  contact,  all  influence  ceafes  :  or 
feparating  a  member,  and  allowing  time  fpr  the 
efcaping  of  fuch  a  fluid,  we  ftill  find  the  energy 
remains.    Inftead,  therefore,  of  folving  the  old 
difficulties,  we  feem  to  be  adding  to  them  ;  and 
though  it  is  difficult  to  conceive  how  any  watery 
or  fecreted  fluid  performs  the  office  of  nerves,  yet 
.it  is  as  well  to  be  conceived  when  we  fubftitute 
fome  other  very  penetrating  and  elafiic  fluid.  Do 
we  conceive  better  of  the  action  of  the  mufcles 
from  a  deluge  of  electrical  fluid  rufhing  in  upon 
it,  or  fome  other  fecreted  matter  ?    Or  do  not  we 
fee  that  changes  equally  wonderful  are  produced 
by  fecreted  fluids:  rhe  body  is  formed,  the  gene- 
ration of  animals  depends  upon  it,  we  underftand 
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not  how,  but  we  cannot  deny  the  fa£t ;  fo|  upon 
the  whole,  all  we  can  fay  is  this,  that  it  is  the 
moft  probable  opinion,  though  far  from  being  a 
probability  next  to  certainty,  that  there  is  a  fluid 
in  the  nerves;  far  lefs  can  we  form  the  moft  dif- 
tant  idea  of  the  nature  of  that  fluid,  or  of  the 
manner  in  which  the  mind  of  animals  operates 
upon  it.  Nor  is  it  reafonable  to  expe£t,  that  the 
nature  of  it  fliould  ever  be  underftood ;  if  it  ferves 
to  connect  the  material  and  immaterial  parts  to- 
gether, as  we  are  ignorant  of  the  nature  of  mind, 
we  fhall  be  for  ever  ignorant  of  that  chain  by 
which  mind  and  body  are  laid  together.  Having 
knowledge,  fo  far  as  experiments  will  allow,  of 
the  nature  of  the  nervous  energy ;  for  it  is  as 
much  a  point  of  found  philofophy  to  know  where 
to  flop,  as  to  know  when  to  proceed. 

DCXXXVIII. 
With  thefe  remarks  on  their  offices,  we  next 
trace  the  nerves  from  their  beginning  to  their 
termination,  obferving  the  ufe  of  every  part. 
In  doing  this,  their  coverings  firft  claim  our 
attention.  The  dura  mater  defends  the  brain, 
and  where  the  nerves  are  fent  off  gives  a  covering 
to  them,  is  produced  without  the  head  with 
them,  or  fomewhat  of  the  fame  general  nature 
with  the  dura  mater  accompanies  them  in  their 
progrefs,  and  this  is  evidently  for  their  defence. 
That  the  dura  mater  in  the  arm  ferves  the  fame 
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office  to  the  nerve  as  to  the  brain  within  the 
bead.  We  need  no  other  proof  of  this,  than  the 
compairing  the  firfl  pair  with  the  feeond.  The 
olfactory  entering  through  holes  into  the  nofe, 
needs  no  {heath  ;  but  the  fecond  pair  palling  to 
the  bottom  of  the  eye,  and  expofed  to  the  action 
of  the  mufcles  of  that  organ,  needs  the  {heath. 
So,  with  regard  to  the  feventh  pair  confiding  of 
two  branches,  the  portio  mollis  within  the  os 
petrofum  wants  the  fheath,  while  the  other  por- 
tion without  receives  the  dura  mater.  Or,  tracing 
a  nerve  to  its  termination,  as  the  optic  nerve  into 
the  retina,  the  dura  mater  is  again  laid  afule :  fo 
we  are  never  to  connect  the  office  of  the  nerve 
with  that  of  this  coat. 

DCXXXIX. 
Next,  we  meet  with  a  coat  of  more  confe- 
quence,  the  pia  mater,  which  covers  the  whole 
furface  of  the  brain,  entering  into  all  its  convolu- 
tions, and  from  the  membrane  there  are  branches 
plunging  into  the  cortical  fubflance,  and  that  is 
connected  to  the  medullary  ;  fo  that  we  have  no 
inftance  of  a  cortical  matter  that  does  not  produce 
medullary ;  or  we  find  no  medullary  fubflance 
that  cannot  be  traced  back  to  cortical.  So  we 
conceive  that  the  pia  mater  is  a  membrane  of  the 
utmofl  confequence  to  the  brain,  though  no 
author  has  applied  what  he  obferves  with  regard 
to  the  brain,  to  the  nerves  in  their  progrels. 

r  3 
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Now  it  would  appear  that  the  pia  mater,  in  the 
whole  extent  of  the  nervous  fyftem,  fumifhes  to 
the  nerves  in  their  progrefs,  what  it  does  to  the 
brain  at  their  origin.  For,  full,  we  obferve  in 
the  fpiiv.il  marrow  a  cortical  fubftance,  a  cineri- 
tious  matter.  Now,  furely,  the  fpinal  marrow 
very  much  lefctnbles  any  of  its  branches,  divid- 
ing farther,  fo  we  may  look  upon  it  as  the  prin- 
cipal nerve  of  the  body  ;  that,  whilft  the  chief 
part  is  the  production  of  the  brain  and  cerebellum, 
an  addition  is  made  to  the  nervous  energy  or 
matter.  And  we  have  reafon  to  believe  that  the 
cafe  is  the  fame  with  every  other  nerve  j  that  as 
the  furface  of  the  fpinal  marrow  over  the  medul- 
lary part  is  cortical,  fo  that  every  nerve  is  cortical. 
Compare  the  whitenefs  of  the  medullary  fubftance 
with  the  threads  of  the  nerves  after  they  have  left 
the  brain,  they  are  of  a  brown  afhy  colour,  the 
threads  lofe  their  whitenefs,  and  appear  to  do  fo 
after  we  have  feparated  as  much  as  can  be  done 
of  the  pia  mater  from  them.  The  want  of  brain, 
alfo,  in  many  animals,  is  natural  •,  and  in  the 
human  body,  where  the  brain  has  been  wanting, 
the  fame  kind  of  coats  of  the  nerves  have  been 
found,  and  not  very  much  fmaller  than  if  the 
brain  had  exifted.  Hence  we  would  infer  that 
that  power  we  abferibe  to  the  brain,  may  be  in 
part  fupplied  by  the  nerves,  we  feel  only  by  a 
fomewhat  about  the  origin  of  the  nerves,  but  a 
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nervous  energy  roufed  iti  the  nerve  can  afluate  a 
muicle.  Or  let  us  attend  to  the  effect  which 
itopping  the  circulation  in  the  veffels  that  accom- 
pany the  nerves  has.  According  to  the  co.*  mon 
idea  of  the  nerves  being  derived  from  the  brain, 
the  flopping  the  circulation  fhould  by  no  means 
have  the  great  effect  of  preventing  the  nerve  from 
communicating  its  influence  backwards  to  the  reft 
of  the  fyflem.  If  the  femoral  artery  is  tied,  though 
we  apply  opium  to  the  inferior  extremity,  fo  as  to 
bring  on  the  want  of  motion,  it  is  not  communi- 
cated through  the  nerve  unlefs  the  circulation  is 
free  along  with  it :  fo  we  thai!  be  tempted  to 
imagine  that  the  ufe  of  the  pu  mater  is- much 
more  extenfive  than  is  fuppofed,  and  that  this 
vafcular  coat  ferves  more  important  purpofes  than 
the  merely  conveying  nourishment  to  their  coats. 

DCXL. 

Hence  the  difeafes  of  the  nerves  may  depend 
more  upon  topical  caufes,  and  be  more  remedied 
by  medicines  confined  to  the  part  than  we  are 
generally  taught  to  believe.    In  moft  affections  of 
the  nerves,  the  difeafe  can  be  traced  to  the  head, 
but  we  may  fuppofe  confiderable  difeafes  to  take 
place  from  the  want  of  a  due  circulation  along 
the  nerves  in  their  courfe  or  progrefs.    On  going 
deeper,  we  find  the  medullary  part  of  the  brain 
every  where  intimately  connected  with  the  cor- 
tical.   We  find,  again,  that  the  nerves  coming 
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from  the  medullary  part,  are  evidently  the  conti- 
nuation of  its  fibres;  and  we  can  trace  the  threads 
of  a  nerve  a  certain  way  into  the  medullary  fub- 
ftance  of  the  brain.  But  we  are  by  no  means  to 
conceive  that  the  brain  ferves  oflly  to  form  nerves 
for  fenfe  and  motion  ;  there  are  other  latent  and 
important  functions  performed,  we  would  be  in- 
clined to  think  fo  from  obferving  the  various  di- 
rections of  the  threads  in  the  medullary  fubftance, 
from  the  much  greater  bulk  of  the  brain  than  of 
all  the  nerves.  We  find  many  bundles  of  medul- 
lary fibres  directed  to  oppofite  fides  of  the  brain, 
snd  not  to  the  beginning  of  the  nerves.  On 
comparing  different  animals  together,  we  find 
upon  the  whole  that  the  brain  and  the  degree  of 
fagacity,  vary  in  fome  kind  of  regular  proportion. 
la  man  we  find  by  much  the  large  ft  brain  pro- 
portioned to  the  fize  of  the  body.  In  the  quad- 
ruped, the  brain  is  larger  than  in  the  bird.  In  the 
bird  it  is  larger  than  in  the  fifties. 

DCXLI. 

Wherefore  functions  of  which  we  can  give  no 
explanation,  are  better  exercifed  by  a  certain  mo- 
dification of  the  brain,  or  the  powers  of  the  mind, 
by  a  certain  modification  of  it,  feem  to  be  ex- 
panded. We  cannot  help  drawing  a  conclufion 
of  this  fort  from  merely  confidering  the  more 
obvious  circumftances. 
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DCXLIL 

In  tracing  the  nerves  from  their  origin  to  their 
termination,  we  are  next  led  to  obferve  the  effects 
of  connections  among  them,  whether  within  or 
without  the  head. 

DCXLIII. 

There  appears  no  room  for  imagining  that  the 
office  of  the  brain  and  cerebellum  are  eflentially 
different  j  that  the  one  ferves  for  the  animal,  the 
other  for  the  vital  functions.    For  we  find  that 
the  iji,  2d,  and  ^d  pairs  are  derived  from  the 
brain,  fo  the  4th  and  $th  from  the  cerebellum  j 
but  that  the  others  are  derived  from  the  medullary 
fubftance  of  both  intimately  united.    Next,  let 
us  confine  our  view  to  the  origin  of  a  fingle  nerve: 
in  a  few  places  we  can  perceive  that  the  nerves  are 
united  to  both  fides  of  the  brain.    This  is  more 
particularly  remarked  of  the  optic  nerves ;  but  in 
man,  as  well  as  in  other  animals,  we  can  trace 
them  to  both  fides;  but,  if  we  are  to  judge  from 
the  difpofition  of  mod  of  the  others,  we  would 
fuppofe  that  they  take  their  rife  from  one  fide 
only ;  yet  plain  obfervation  feems  to  prove,  that 
almoft  all  our  nerves  have  a  double  origin.  For 
if  the  right  fide  of  the  brain  be  injured,  from  Hip- 
pocrates down  to  the  prefent  time,  it  has  betn 
obferved  that  both  fides  of  the  body  are  affected, 
and  it  is  difficult  to  determine  which  fide  fullers 
the  moft.    On  taking  this  in  a  general  way,  we 
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find  the  origin  of  our  nerves  to  be  more  extenfive 
than  at  firft  fight  we  are  apt  to  fufpect. 

DCXL1V. 

Now,  purfuing  them  from  the  head  and  fpine, 
in  many  places  they  are  connected  ;  and,  upon 
the  whole,  the  connections  are  of  three  different 
kinds. 

DCXLV. 

To  begin  with  the  mod  fimple.  In  the  axillary 
pleftus,  or  in  the  nerves  that  are  to  fupply  the  in- 
ferior extremities,  there  is  a  joining  of  two  or 
more  nerves  into  one  bundle,  the  cord  they 
compofe  being  equal  in  fize  to  thofe  which  enter 
jnto  it.  After  they  run  fome  way,  they  are  again 
feparated,  or  we  fee  new  cords  formed. 

DCXLVI. 

Suppofe,  next,  that  a  couple  of  mufcles  are 
to  be  fupplied  with  nerves,  we  find  a  divifion ; 
and  it  is  in  this  way  that  each  mufcle  receives 
branches  from  each  of  the  nerves,  or  that  the 
firft  nerve  fupplies  the  firft  and  likewife  the  fecond 
mufcle,  and  the  fecond  does  the  fame. 

DCXLVII. 

Another  kind  of  connection  appears,  for  ex- 
ample, in  the  face.  We  fee  nerves  coming  out 
of  holes  at  a  great  diftance  from  each  other;  and, 
after  fpreading  into  threads,  thefe  are  connected 
together  in  a  way  reprefenting  the  anaflomofes  of 
the  blood  veflfels.    Opening  the  (heath,  the  fame 
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things  feem  to  happen  as  in  the  former  anaflomoGs, 
at  lead,  fo  far  as  we  can  judge  of  minute  nerves, 
there  is  a  crofting  of  threads,  and  no  interruption 
of  the  threads  at  their  union.  The  intention  ot 
this  is,  that  if  by  any  accident  a  nerve  in  its  pro- 
gress happens  to  be  cut  or  comprefled,  all  the 
mufcles  in  which  that  nerve  terminates  may  (till 
preferve  fome  mare  of  their  power. 

DCXLVIII. 
But  a  third  kind  of  connection  is  by  means  oT 
ganglia.    We  find  a  number  of  nerves,  as  thefe 
between  the  vertebrie,  running  together,  and  where 
they  meet,  a  great  increafe  of  bulk,  or  a  knot,  is 
produced  j  and  from  the  oppofite  fides  of  that  we 
find  diftincT:  threads  again fent  off,  in  fome  intlances 
nearly  of  the  fame  fize  ;  but  in  otl  ers  larger  than 
the  threads  which  enter,  and  more  numerous  in 
their  appearance  ;  and  tracing  the  threads  through 
therft,  they  change  their  colour  and  appearance  in 
every  refpecl:.    The  ganglia  are  redder  than  the 
nerves,  refembling  the  colour  of  a  lymphatic  gland  ; 
and  it  is  as  difficult  to  fbow  threads  running  pa- 
rallel to  each  other  through  a  ganglion,  as  to  (hew 
thread's  in  a  conglobate  gland,  the  fubftance  ape. 
pears  compact :  lb  we  are  much  at  a  lofs  to 
determine  the  nature  and  the  ufe  of  ganglia.  The 
threads,  indeed,  of  the  fevernl  nerves  are  here 
more  intimately  intermixed  than  in  the  former 
connections,  and  there  may  be  other  latent  pur- 
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pofes  which  they  ferve,  fuch  as  have  neither  been 
proved  or  conjectured.  Some  authors  confider 
-the  ganglia  as  mufcular  organs  ferving  to  pufli  on 
the  nervous  fluid,  whilft  others  confider  them  as 
forming  an  additional  nervous  influence.  Others 
again  fuppofc  that  a  more  intimate  communication 
is  made  here,  that  the  fluid  is  poured  out  into 
certain  receptacles,  and  again  conveyed  to  all  the 
branches ;  and,  of  late  years,  it  has  been  aiTerted, 
that  the  ganglia  are  interpofed  to  intercept  the 
power  of  our  will,  and  therefore  to  render  certain 
motions  of  the  body  involuntary,  fuch  as  that  of 
the  heart,  becaufe  it  is  evidently  unfafe  to  truft 
the  management  of  the  heart  to  our  difcretion. 
But,-  though  this  opinion  is  fupported  with  in- 
genuity, yet  many  reafons  enforce  its  rejection. 
Indeed,  the  dillinclion  made  of  our  actions  into 
voluntary  and  involuntary,  is  by  no  means  proper. 
The  action  of  the  mufchs  is  involuntary ;  we 
direct  our  arm  to  a  certain  object,  but  we  have 
not  the  direction  of  our  mufcles  employed  for 
that  purpofe.  Next,  the  ganglia  are  not  confined 
to  mufcular  organs;  we  have  feen  them  in  many 
of  the  glands,  and  in  many  of  the  mufcles,  which 
are  clearly  voluntary,  and  every  one  of  the  mufcles 
of  the  extremities  and  trunk  of  the  body  is  fupplied 
with  nerves  that  pafs  through  ganglia.  Befides, 
all  the  fpinal  nerves,  before  they  come  to  the  axil- 
lary plexus,  pafs  through  ganglia. 
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DCXLIX. 

But  this  leads  on  to  a  more  general  point,  to 
determine  the  caufe  of  fympathy  among  our  feveral 
nerves;  and  the  reafon  and  manner  in  which  the 
variety  of  mufcular  motions  is  performed,  whether 
this  depends  merely  on  mechanifm,  or  is  directed 
by  a  wife  agent.    Id  confidering  fympathy  in  the 
literal  fenfe,  we  find  that  an  injury  is  transferred 
from  one  part  of  the  nervous  fyftem  to  another, 
or  to  the  whole  fyftem.    We  perceive  that  if  any 
organ  of  the  body  is  violently  irritated  and  in- 
flamed, the  irritation  fpreads  more  readily  to  the 
neighbouring  than  to  the  diftant  organs,  owing  to 
the  connection  which  the  hydraulic  fyftem  has 
with  the  nervous,  the  one  acting  and  reacting 
upon  the  other.    But  we  mull  likewife  admit  that 
if  a  branch  of  a  nerve  be  violently  irritated,  the 
irritation  or  inflammation  will  more  readily  dis- 
order others  confined  in  the  fame  (heath  than  the 
diftant  nerves  of  the  body ;  and  fometimes  we 
meet  with  plain  examples  of  that  kind,  though 
not  very  frequently.    Thus,  if  a  tooth  be  carious, 
the  irritation  extends  along  the  feveral  nerves 
inclofed  in  the  fame  (heath  with  that;  and  we 
find  if  the  irritation  .is  in  the  incifores  of  the 
right  fide,  that  that  fide  will  more  readily  fuiTer 
pain  and  inflammation  than  the  oppofite  fide.  Nay, 
it  is  evident  that  there  is  fome  latent  mechanical 
connexion  of  the  nerves  of  one  fide  of  the  body 
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with  each  other,  producing  remarkable  effects. 
We  fee  frequent  examples  of  hemiphlegla,  where 
one  fide  of  the  body  is  affected  with  palfy,  while 
in  the  other  the  mufcular  power  is  preferved, 
which  n.uft  be  owing  to  fome  immediate  connec- 
tion the  nerves  on  one  fide  have  about  their 
origin,  or  in  their  progrefs. 

DCL'. 

We  obferve,  alfo,  a  general  connection  of  all 
parts  of  the  nervous  fyftem  with  each  other. 
Thus,  if  we  touch  the  fciatic  nerve  with  a  drop 
of  hartfhorn,  burning  the  nerve  will  not  kill  the 
animal,  but  the  flighted  application  of  this  will. 
So,  in  the  cafe  of  a  bite  of  a  rattle-fnake,  from 
the  connection  of  the  nervous  fyftem,  all  the  parts 
fympathize. 

DCLI. 

But  does  it  follow  that  the  variety  of  regular 
motions  of  our  blood  dep-.nd  upon  mechanifm, 
whether  from  the  connection  of  the  nerves  in 
their  progrefs,  or  origin  ?  Or,  to  explain  the 
queftion,  let  us  fuppofe  an  irritation  applied  to  a 
particular  organ.  Suppofe  that  the  nofe  is  irri- 
tated by  any  acrid  matter,  we  fneeze  in  confe- 
fequence  of  that.  Now,  how  are  we  to  account 
for  this  action,  which  is  abundantly  complex  ? 
Are  we  to  fay,  as  generally  has  been  done,  that 
we  can  trace  the  connection  from  the  nerves  of 
the  nofe,  to  thofe  that  regulate  the  motions  of  th* 


AND  DISSECTION.  ccclxxv 


diaphragm  and  abdomiual  mufcles,  and  from  that 
conne&ion  are  to  explain  the  action  following  the 
irritation.  Thus,  the  firft  branch  of  the  $th  pair 
fends  the  nafal  twig  to  the  nofe,  the  fecond  branch 
of  the  fame  nerve  fupplies  the  beginning  of  the 
great  fympathetic  or  intercoltal  nerve,  pr,  running 
down  from  the  head,  is  connected  to  the  feveral 
dorfal  nerves,  in  its  pafiage  along  to  the  phrenic 
ones,  which  regulate  the  diaphragm,  &c. 

DCLII. 

Many  arguments  occur  againft:  fuch  an  expia« 
nation.  We  have  a  fenfe  of  injury  before  any 
action  enfues ;  or,  if  we  are  to  confider  this  opi- 
nion in  a  general  way,  we  find  many  objections 
arife  againft  it. 

DCLIIL 

If  a  nerve,  when  irritated,  immediately  throws 
into  action  all  others  connected  with  it,  when 
we  irritate  a  nerve  of  the  fore  arm  for  inPance, 
laying  the  nerve  bare  that  it  may  act  more  :  'etttily 
it  (hould  draw  the  mufcles  inwards ;  but  we  act 
with  different  mufcles  pulling  the  arm  away.  Or, 
how  comes  it  that  the  intermediate  mufcles  with 
which  the  nerve  in  queftion  is  perhaps  more  con- 
nected, are  free  from  action  I    Why  do  not  the 
feveral  mufcles  of  the  face  and  neck  act  as  vio- 
lently as  thofe  of  the  diaphragm  and  abdominal 
mufcles  ?     Or,  whence  the  regularity  of  their 
action  ?    Or,  why  does  not  an  irritation  applied 
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to  other  nerves,  as  a  wound  of  the  neck,  immedi- 
ately produce  freezing,  in  like  manner  as  the 
irritation  of  the  nerve  within  the  nofe  ?  May  not 
we  trace  the  fympathy  in  the  reverfe  way  ?  Why 
does  not  the  farther  end  equally  influence  the 
beginning  ?  Or  tracing  the  intercoftal  nerve 
through  the  body,  the  motions  are  varied  accord- 
ing to  the  place.  If  the  nofe  is  irritated,  we 
freeze  j  if  the  throat,  we  vomit ;  if  the  irritation 
is  within  the  bread,  or  if  there  is  a  want  of  that 
fomewhat  neceflary  to  life,  as  in  over-heated  air, 
our  breathing  is  affected ;  but  where,  with  the  air, 
an  irritating  fubftance  is  conveyed  into  the  trachea, 
we  cough  \  fo  a  fimilar  irritation  applied  to  the 
fame  place,  produces  a  different  action.  Thus, 
with  regard  to  the  irritation  within  the  abdomen ; 
if  it  is  in  the  Romach,  we  vomit ;  if  in  the  guts, 
purging  is  excited ;  if  the  irritation  is  in  the 
uterus,  there  is  a  certain  effort ;  if  it  is  in  the 
rectum  and  vefica  urinaria,  there  is  an  effort  of  a 
different  nature  j  and  furely  this  variety  cannot 
proceed  from  mechanical  principles. 

DCLIV. 

On  the  other  hand,  the  fame  regular  motion 
follows,  where  we  can  trace  no  connection.  Do 
not  we  act  with  the  iris,  though  the  irritation 
is  applied  to  the  2d  pair,  at  the  bottom  of  the 
eye  ?  Nay,  the  two  fides  fympathize ;  the  two 
eyes  move  in  an  uniform  manner,  which  is  not 
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from  any  connexion  with  the  optic  nerve.  And 
we  are  all  fenfible,  that  almoit  every  action  or 
impreHion  firft  influences  our  mind,  the  living 
principle  is  roufed,  and  the  action  follows  it;  or 
the  imagination,  in  time  of  neep,  performs  fimilar 
operations  where  the  ftimulus  is  abfcnt.  There- 
lore  it  is  evident,  that  we  cannot  afcribe  thefe  re- 
gular motions  to  mechanifm,  and  mud  give  fome 
different  interpretation  of  the  matter. 

DCLV. 

In  order  to  do  this,  let  us  review  the  principal 
actions  in  a  general  way,  and  obferve  the  reafon 
of  the  effects.    Let  us  begin  with  thofe  where  the 
irritation  is -at  a  diftance  from  the  acting  organ. 
If  an  animal  hears  a  confufed  found,  he  expands 
the  ear,  and  directs  it  to  the  fonorous  fubftance, 
and  the  motions  of  the  deep  parts  muft  follow 
thofe  of  the  external ;  or  we  obferve  the  accuracy 
with  which  the  eye  adapts  itfelf  to  light,  or  with 
which  the  two  eyes  meet  to  examine  the  fame 
object :  or  in  fneezing,  coughing,  &c.  we  perceive 
the  motion  varied  according  to  the  kind  of  irrita- 
tion and  effect  which  the  motion  may  have  in 
removing  it.    If  a  quantity  of  blood  rulhes  into 
the  lungs,  no  action  is  fo  fit  for  allowing  it  to  pafs 
as  infpiration  ;  or  if  we  have  too  fmall  a  quantity 
of  living  principle  from  the  air,  or  the  air  is  too 
light,  we  infpire  more  frequently.    If  an  irritating 
fubftance  be  confined  within  the  trachea,  we 
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•ough,  whicli  is  a  very  complex  adtion,  but  the 
moll  effectual  for  throwing  out  the  offending 
caufe  if  the  ftomach  is  affected,  and  it  is  unfafe 
that  the  irritating  fubftance  fhould  pafs  down- 
wards ;  it  is  thrown  back  by  vomiting,  and  that 
likewife  is  a  very  complex  action,  performed  by 
means  of  nerves  derived  from  very  different  fources; 
or,  if  the  acrid  fubftance  gets  into  the  inteftiual 
canal,  the  increafed  action  of  that  is  excited.  If 
the  irritation  is  in  the  bottom  of  the  canal,  befides 
the  increafed  action  of  the  coats  of  the  inteftines> 
we  bring  into  play  the  preffurc  of  the  diaphragm 
and  abdominal  mufcles  in  a  regular  manner,  prefix- 
ing fteadily,  and  with  confiderable  force.  The. 
fame  thing  happens  in  delivery,  and  in  affifting 
the  bladder  of  urine  to  throw  out  its  contents,  and 
to  open  its  mouth. 

DCLVL 

If  the  bladder  is  irritated,  the  motion  produced 
is  a  gradual  contraction,  different  from  the  action 
of  the  inteftinal  canal,  which  plays  backwards  and 
forwards,  pufhing  the  food  down,  bringing  it  back 
again,  and  applying  it  to  the  fecerning  veffels  and 
abforbents.  We  have  the  power  over  that,  though 
the  bladder  is  fupplied  with  nerves  through  gan- 
glia, we  can  ftop  the  action  of  the  bladder,  or 
increafe  it,  at  pleafure.  v* 

DCLVIL 

If  we  next  apply  a  ftimulus  to  the  mufcles  of 
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our  extremities,  other  mufcles  are  thrown  into 
action,  while  the  arm  is  held  faft,  and  the  injury 
kept  applied,  the  mufcle  vibrates,  as  the  only  way 
it  can  free  itfelf;  and  this  has  led  phyfiologifts  to 
talk  of  mufcles  being  difpofed  to  contraction  and 
relaxation.  They  are  in  no  Ihape  difpofed  to  that 
Itate ;  do  not  we  fee  the  contrary  in  the  bladder 
of  urine?  They  only  perform  that  action  which 
is  molt  lit.  We  fee  the  heart  fubjected  to  an 
alternate  contraction  and  relaxation,  as  that  kind 
of  motion  is  mod  fit,  the  hearc  throws  itfelf  into 
its  utmoft  action  in  an  inftant,  becaufe  an  action 
approaching  to  the  vis  percuffionis  is  necefiary 
to  drive  the  blood  through  the  veflels;  and  the 
fame  contra&ion  in  the  bladder  would  have  been 
hurtful,  without  any  purpofe  being  ferved  by 
them :  fo  thefe  actions  are  regulated  by  a  wife 
agent,  and  it  only  remains  that  we  determine  the 
agent. 

DCLVIir. 

In  that  circumftance  authors  fail,  and  their 
views  are  greatly  limited.  An  attempt  has  been 
made  to  perfuade  us  that  our  mind  reafons  upon 
all  thefe  actions ;  and  after  holding  confutation 
with  herfelf,  determines  the  manner  in  which 
they  ought  to  be  performed.  Whilfl:  others  would 
perfuade  us  that  thefe  actions  are  dependent  upon 
our  mind  ;  but  from  a  necellity,  not  from  a  choice, 
the  heart  is  ftimulated,  and  the  mind  forced  to 
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interpofe ;  otherwife  the  heart  would  be  burft, 
therefore  it  obeys  the  ftimulus,  and  contrails. 

DCLIX. 

Now  it  is  perfectly  clear,  that  we  cannot  rea- 
fon  upon  fuch  aclions,  becaufe  we  want  data. 
We  are  ignorant  of  the  faclis  upon  which  reafori- 
ing  could  proceed.  We  are  not  born  confcious 
of  our  ftructure,  and  we  cannot  be  faid  to  do  any- 
thing from  necefiity  which  is  beyond  our  power. 
Let  us  only  take  in  a  few  actions,  where  the  opera- 
tion will  be  allowed  to  depend  upon  fome  other 
principle.  An  infant,  the  moment  it  is  born, 
breathes  as  regularly  and  in  as  proper  a  manner  as 
an  adult.  It  fucks,  and  fwallows  regularly  what 
it  receives  into  its  mouth,  and  all  this  upon  the 
firft.  trial,  as  well  as  upon  the  laft.  By  what 
power  can  that  be  done  ?  Surely  we  would  fay, 
by  inftin£t  ;  and  by  this  we  underftand  a  power 
that  exifted  before  we  exifted.  Can  we  fay  that 
our  mind,  that  we  ourfelves  poflefs  a  voluntary 
power  over  our  mufcles,  and  yet  are  nowife 
confcious  of  the  number,  or  fituation  of  thefe. 
If  we  were,  anatomy  would  be  a  needlefs  ftudy ; 
but  we  know  nothing  ef  our  mufcles  •,  all  our 
power  is,  that  we  with  to  move  a  member  in  a 
certain  manner,  to  lay  hold  of  fomething,  and  we 
are  confcious  of  that  a£lion,  and  do  it  readily, 
but  we  know  nothing  of  the  regulation  of  the 
mufcles  about  it,  it  is  done  for  us,  fo  all  muf- 
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cular  ac"Uon  is  involuntary.  Nay,  (hew  any  muf- 
cle  in  our  body  to  the  moll  able  philofopher ; 
defire  him  to  a£l  with  it,  he  cannot  do  it,  unlefs 
you  tell  him  the  motion ;  then  he  wifhes  to  perform 
that  motion,  and  the  action  of  mufcle  follows  the 
wifti. 

DCLX. 

So  the  more  we  confider  the  actions  of  animals, 
we  find  the  greater  reafon  to  conclude,  That  the 
Author  of  Nature,  who  made  and  created  them, 
continues,  with  His  unceafing  influence,  to  ope- 
rate upon  them,  not  by  particular,  but  general  laws, 
in  fuch  a  way  as  is  mod  fit  to  maintain  them. 

DCLXI. 

Anatomical  Preparation  of  the  Vaf cular  Syjlem. 
To  exhibit  a  full  view  of  the  vafcular  fyliem,  a 
young  emaciated  fubjeft,  not  exceeding  the  age  of  14, 
is  preferred,  and  is  even  preferable  if  anafarcous.  To 
prepare  for  the  injedlion,  an  incifion  is  firft  to  be  made 
through  the  teguments  the  whole  length  of  the  fternum, 
equally  dividing  the  bone  longitudinally  with  a  faw  into 
two.  Under  the  divided  bone,  a  knife  is  to  be  intro- 
duced on  each  fide,  feparating  the  mediaftinum  ;  then 
by  bending  back  the  fternum  and  cartilages,  the  thorax 
is  laid  open.  The  next  ftep  is  to  make  an  incifion  into 
the  pericardium  and  left  ventricle  of  the  heart,  and 
through  the  latter  a  pipe  is  to  be  introduced  into  the 
aorta  afcendens,  and  then  fecured  by  ligature,  on  the 
veffej.  The  body  is  then  to  be  immerfed  in  hot  water, 
as  directed  in  other  cafes,  and  the  injedion  conducted 
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alfo  in  the  fame  manner.  The  inje&ion  being  finifhed, 
the  body  is  to  be  laid  with  the  face  downwards  in  cold 
water  to  cool  the  injection  as  foon  as  poflible,  and  keep 
it  equally  diffufed  in  the  vefiels,  without  feparation  of 
its  colouring  part. 

The  injection  being  thus  finifhed,  the  diffection  next 
follows,  which  is  conducted  by  firft  opening  the  abdo- 
men, continuing  for  this  purpofe  the  incifion  from  the 
thorax  to  the  pubes,  and  then  removing  the  thoracic 
and  abdominal  vifcera.    The  ftomach  and  inteftines  are 
next  removed  by  cutting  the  mefentery  clofe  to  the 
fatter,  fo  as  to  leave  as  much  as  poflible  of  the  mefen- 
teric  arteries.    The  liver  is  next  differed,  leaving  as 
much  as  poflible  the  ramifications  of  the  hepatic  artery. 
In  the  fame  manner  are  the  kidneys  treated,  or  they 
may  be  left  to  dry,  and  the  fpleen  is  removed  with  the 
ftomach.    All  the  veffels  left  fhould  be  freed  as  much 
as  poflible  from  extraneous  lubftance,  in  order  to  render 
them  diftinft.    The  bladder  of  urine  may  be  inflated, 
and  preferved  whole  with  the  rectum,  and  its  connecting 
membrane  fhould  be  removed  from  the  pelvis,  fo  as  to 
bring  the  internal  pudendal  artery  into  view.    In  dif- 
fering the  abdominal  vifcera,  care  fhould  be  taken  of 
the  fpermatic  arteries  from  their  length  and  flendernefs. 
The  thoracic  vifcera  are  eafily  removed.    The  heart, 
lungs,  and  aefophagus,  are  to  be  entirely  removed,  and 
the  thoracic  veffels  rendered  by  farther  dilTe&ion  as  con- 
fpicuous  as  poflible. 

The  divided  fternum,  in  order  to  fhow  the  internal 
mammary  arteries  arifing  from  the  fubclavians,  fhould 
be  bent  back,  and  to  effeft  this,  the  cartilages  of  the 
ribs  fhould  be  partly  cut  on  the  icfide. 


AND  DISSECTION.  ccclxxxiii 


The  fubclavians,  carotids,  &c.  mould  be  made  con- 
fpicuous,  and  their  ramifications  traced  over  the  head 
with  much  time  and  patience,  and  no  more  of  the  (kin 
mould  be  raifed  from  any  part  at  a  time  than  is  necef- 
fary  to  carry  on  the  difleftion,  to  prevent  expofure  of 
the  fubjeft  to  the  air  and  its  drying ;  and  in  ufing  the 
knife  here,  the  edge  mould  be  kept  to  its  inner  furface. 

In  tracing  the  blood  veffels,  it  (hould  proceed  from 
the  large  veffels  to  their  ramifications,  and  the  differing 
fcifTars  and  forceps  are  the  inftruments  ufed  after  the 
raifing  the  fkin.    The  natural  fhape  of  the  cheeks  and 
]ips  are  to  be  preferved  by  filling  the  mouth  with  tow 
or  wool.  Then  the  extremities  may  be  differed .  Fir  ft, 
in  the  arm,  after  raifing  the  (kin,  trace  the  veffels  from 
the  axilla  to  the  ends  of  the  finger;  and  in  the  lower 
extremities  from  the  groin  to  the  toe.    Separate,  alfo, 
and  raife  the  mufcles  cautioufly  from  each  other,  re- 
moving the  fat  and  cellular  membrane  every  where, 
without  removing  tli«ir  attachments,  except  where  the 
courfe  of  the  veffels  cannot  otherwife  be  (hewn,  as  on 
the  fide  of  the  neck,  and  at  the  tranfverfe  proceffes  Of 
the  vertebrae.    The  pectoral  mufcles  (hould  alfo  be 
raifed  ;  the  glutaei  elevated,  or  partly  removed  ;  and 
the  mufcles  of  the  dorfal  and  lumbar  vertebras  on  each 
fide  (hould  be  taken  away,  in  order  to  facilitate  the 
drying  of  the  fubjett.    The  brain  (hould  alfo  be  re- 
moved through  an  opening  in  the  cranium,  as  formerly 
defcribed. 

The  diffeclion  being  then  finiihed,  the  body  is  to  be 
fufpended  in  a  cool  free  air  by  a  cord  from  a  hole  in 
the  l'ummit  of  the  cranium.    The  mufcles  are  then  to 
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be  feparated  by  the  intervention  of  wool  from  each 
other.  The  thorax  and  abdomen  are  to  be  divided  in 
the  fame  manner ;  and  in  doing  this,  regard  is  ftill  to 
be  had  to  preferve  their  fituation,  and  to  prevent  the 
appearance  of  diftortion.  The  mefenteric,  and  other 
verfels,  are  to  be  placed  in  proper  pofnions.  The  fame 
attention  is  to  be  paid  to  the  fituation  of  the  legs  and 
arms,  with  the  fame  view  of  fhewing  the  veffels,  Thus 
one  hand  may  be  elevated  over  the  head,  the  palm  in- 
clining forwards ;  the  other  may  hang  down  perpendi- 
cular, with  the  palm  forwards.  The  inferior  extrem- 
ities are  bent  in  their  natural  pofuion.  Much  attention 
is  necefl'ary  to  preferve  thefe  pofitions  during  the  drying 
procefs,  and  to  avoid  the  putrefaction  of  any  part; 
which,  if  appearing,  fhould  be  wafhed  off  with  foap 
lees,  and  a  painter's  brufh.  The  preparation  once  dry, 
fhould  be  immediately  varnifhed. 

Anatomical  Preparation  of  the  Nervous  Sjfiem. 

For  this  purpofe  a  fmall  fubjcfl  is  preferred.  The 
diffeclion  is  begun  by  an  incifion  through  the  fkin  from 
the  lower  part  of  the  fore  head,  over  the  head  to  the  oc- 
ciput; and  turning  down  the  fcalp  on  each  fide  with  the 
view  of  removing  a  circular  piece  of  the  cranium  with  a 
faw.  The  brain  is  then  to  be  taken  away,  cutting  the 
nerves  in  removing  it  clofe  to  the  organ,  and  gradually 
proceeding  from  the  \fi  to  the  \oth  pair. 

The  olfactory,  or  \ft  pair,  being  too  tender  for 
diffedlion,  the  optic  are  to  be  fhewn  by  making  a  fedlion 
to  remove  the  upper  part  of  the"  orbit.    By  this  fhould 
be  (hewn  the  diflribution  of  the  branches  of  the  $d,  4/* 
$tb,  and  6tb  pairs,  contained  within  the  orbit.  After 
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tracing  the  remaining  branches  of  the  $th  pur,  they 
follow  by  the  fuperior  and  inferior  ma  illary  branches, 
dividing  the  lower  jaw  at  its  fymphyfu.  The  inferior 
maxillary  branches  arc  traced,  one  to  the  tongue,  and 
another  to  the  angle  ©f  the  lower  jaw.  The  %tb  pair  is 
to  be  profecuted  with  the  intercoilals  from  the  bafe  of 
the  cranium  into  the  thorax  and  abdomen,  carefully 
difieding  a'l  the  branches.  The  branches  of  the  gtb 
and  toti  pairs  are  readily  purfued  to  the  different  nsuf- 
cles  which  admit  their  ramifications. 

In  dilfeding  the  fpinal  nerves,  brg'n  with  the  \Jl 
pair,  and  trace  its  feveral  branches  before  proceeding  to 
the  2</;  and  fo  in  the  cervical  nerve?,  the  branches 
which  torm  the  phrenic,  (hould  be  purfued  ar>3  traced 
to  the  diaphragm.  On  completing  the  di fTecTilon,  the 
fuoject  is  to  hz  prefer ved  in  fpirics. 
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|  PART  III. 

*  MORBID  ANATOMY. 

DCLXII. 

OlJR  views  have  been  now  fuffkiently  directed 
to  the  ftate  of  the  body  in  health.  In  this  (late 
it  is  fcldom  prefented  to  the  eye  of  the  phyfician, 
and  it  is  only  under  the  influence  of  difeafe  and 
derangement  it  becomes  the  obje£t.  of  his  care. 
Morbid  Anatomy,  therefore,  or  the  changes  in- 
duced on  the  human  fyftem  by  difeafe,  claim  our 
principal  attention,  and  the  former  part  we  have 
hitherto  confidered,  is  only  ufeful  in  fo  far  as 
explaining  the  latter. 

DCLXIII. 

In  explaining  this  divifion,  it  is  proper  to  alter 
the  arrangement  formerly  obferved  ;  and  inftead 
of  commencing  our  inveftigation  with  the  bafis  of 
the  body,  we  confider  the  parts  in  their  order,  as 
more  or  lefs  effential  to  the  continuance  of  life. 
On  this  plan  we  are  naturally  led  to  begin  with 
the  heart  and  its  appendages. 
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DCLXIV. 

Morbid  Change  of  the  Pericardium. 
The  pericardium,  or  covering  of  this  organ,  we 
find  fubjeel  to  various  changes. 

DCLXV. 
%jlainmaiion. 
It  is,  firft,  liable  to  inflammation,  though  not 
fo  common,  and  when  occurring,  chiefly  difplay- 
ing  itfelf  in  the  adult  ftate.  By  this  attack  it  is 
thickened,  becomes  pulpy  and  more  vafcular,  and 
upon  its  infide  there  is  formed  a  layer  of  yellowifh 
pulpy  matter,  eafily  feparated.  The  extent  of 
this  layer  varies,  as  alfo  its  degree  of  thicknefs. 
From  the  pericardium  {"mall  veflels  flioot  into  it, 
flightly  reddening  it,  and  frequently  colouring  it 
with  fmall  fpots  of  florid  blood.  Projections  are  alfo 
thrown  out  from  it  at  times,  forming  an  appearance 
refembling  lace-work.  The  whole  of  this  matter 
much  refembles  coagulable  lymph.  With  this  ftate 
of  the  membrane  there  is  accumulated  in  its  cavity 
a  brownifli  or  yellowifh  fluid.  It  varies  in  quantity 
from  a  few  ounces  to  more  than  a  pint.  It  ia 
mixed  with  loofe  pulpy  matter,  and  fometimes  alfo 
with  pus.  This  fluid  rsfembles  the  ferum.  The 
inflammation  of  the  pericardium  is  generally  com- 
municated more  or  lefs  to  the  heart. 

DCLXVI. 

From  the  layer  of  coagulable  lymph  infpiflating, 
a  new  vafcular  corgeries  is  produced;  and\by  this 
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congeries  a  quantity  of  ferum  is  poured  out,  and 
afterwards  taken  up  by  the  abforbents  of  the 
Cjme  part  as  the  difeafe  recedes.  Pus  alfo  is 
difcharged  from  the  arteries  of  this  part,  as  there 
is  no  other  fource  from  which  it  can  be  readily 
produced. 

Symptoms. 

The  fymptoms  of  pericardi.il  inflammation  ad- 
mit no  di'linclion  from  thofe  of  the  heart ;  and 
that  organ  always  participates  in  the  fame  (late 
when  the  inflammation  is  violent.  The  molt 
ufual  mark  of  it  is  general  fever,  or  increafed 
acYion,  accompanied  with  pain  of  the  heart,  which 
is  generally  attended  with  palpitation,  irregular 
pulfe,  cou^h,  dyfpnrca,  and  hmictimes  fyncope. 

DCLXVII. 

Adhefion. 

This  membrane  is  alfo  fubje£t  to  adhefion  to  the 
heart.  Its  extent  varies  from  a  few  points  to  the 
w  hole  furface,  and  the  adhefion  is  formed  either  by 
a  thin  membrane,  fuch  as  the  cellular  elfewhere,  or 
a  folid  matter  like  coagulable  lymph  \  and  both  are 
wry  vafculir.  Thefe  adhefions  are  always  the 
efTccl  of  a  previous  infl  immation  •,  and  the  period 
of  its  occurrence  may  be  judged  of  by  the  degree 
of  adhefion,  being  loofe  in  cafes  of  old  date,  and 
firmer  in  the  more  recent. 

Syiiptoms. 

The  fymptoms  of  this  date  are  not  ' always 
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clear,  except  where  the  adhefions  are  clefe  and 
txtenfive.  They  are  then  marked  by  op  predion 
and  pain  in  the  firuition  of  the  heart,  an  irre- 
gular, and  at  times  intermittent  pulfe,  dvfpnxa, 
and  dry  cough. 

DCLXVHL 

Dropfy. 

This  affe&ion  is  frequent  in  advanced  life, 
though  it  may  occur  at  every  age.  It  is  found  by 
itfclf,  but  at  other  times  accompanied  with  dropfy 
of  the  other  cavities.  Its  quantity  varies  from 
two  ounces  to  more  than  a  pint;  and  whatever 
is  the  extent,  no  tenfenefj  of  the  pericardium  ia 
difyhyed,  which,  perhaps,  enlarges  with  the  ac- 
cumulation'. The  colour  of  the  fluid  is  mod  fre- 
quently yellowifh,  and  ref.-mbles  in  its  properties 
the  ferum. 

Syniptcws. 

Water  in  the  pericardium  much  refen.bles  the 
fymptoms  of  hydro-thorax  ;  but  the  feeling  of  op- 
prdlion  here  is  more  ftrictly  confined  to  the  fitua- 
tion  of  the  heart,  which  is  alfo  more  dilturbed  in 
its  functions  ;  and  this  oppreflion  will  be  alfo  molt 
felt  when  hid  in  the  horizontal  pofture,  though 
the  two  difcafts  are,  for  the  moft  part,  conjoined. 

DCLX1X. 

Dryneft. 

This  membrane  has  been  found  occafionally  like 
a  dried  ox's  bladder,  from  a  want  of  the  ftcretioa 
of  its  natural  moifture;  but  it  is  a  rare  occurrence. 

f  3 


MORBID  ANATOMY. 


Symptoms. 

The  peculiar  f/mptoms  that  mark  tins  (late  are 
perfectly  unknown. 

DCLXX. 

Tumours. 

Small  tumours  have  been  feen  growing  within 
the  cavity  of  this  membrane.  From  their  con- 
taining a  white  foft  matter,  with  a  curdled  or 
cheefy  appearance,  they  have  been  referred  to  a 
fcrofulous  origin. 

Symptoms. 

Where  this  appearance  occurs,  it  is  generally 
combined  with  a  difeafed  (late  of  the  lungs  j  and 
when  the  tumours  are  fo  large  as  to  diflurb  the 
functions  of  the  heart,  this  difeafe  will  then  be 
diftinguifhed  by  fimilar  fymptoms  as  when  its 
difturbance  arifes  from  other  caufes. 

DCLXXT. 
Hardnefs  and  OJJiJlcation. 
The  converfion  of  this  membrane  into  cartilage 
is  only  very  partial  j  and,  in  a  fimilar  manner,  it 
is  occaGonally  changed  in  certain  points  into  bone, 
and  the  latter  is  more  frequent  and  extenfive  in  its 
progrefs  than  the  former.  This  date  has  been 
marked  by  no  peculiar  fymptoms. 

DCLXXIT. 

DcfeB. 

From  a  defect  in  the  original  formation,  * 
want  of  this  membrane  has  been  met  with  j  and, 
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in  that  cafe,  the  heart  and  its  vefltls  are  feen  at 
once  completely  on  opening  the  thorax.  A  clofe 
and  uniform  adhefion  may  be  miftaken  for  it,  but 
here  the  heart  and  its  veflels  do  not  come  fo 
readily  into  view,  and  an  adhefion  prevails  at  the 
fame  time  to  the  tendinous  part  of  the  diaphragm  J 
while,  in  the  former  cafe,  the  heart  lies  bare  in 
the  cavity  of  the  eh  eft. 

DCLXXIII. 

Symptoms. 

This  ftate  is  attended  with  no  peculiar  fymp- 
toms. 

DCLXXIV. 

Morbid  Cha?iges  of  the  Heart. 
The  morbid  affections  of  the  heart  may  be 
divided  into  two  kinds,  thofe  arifing  from  mal- 
conformation  or  difeafe  ;  and  wherever  this  organ 
is  affected,  confequences  follow  greater  than  we 
can  explain  from  mechanifm.  The  patient  has 
anxiety  and  oppreflion  beyond  clefcription  ;  a  quick 
pulfe,  the  confequence  of  irritation,  but  it  is  irre- 
gular and  intermitting  in  various  degrees ;  and 
we  are  lo  conceive  thofe  changes  depend  upon 
the  feufibility  of  the  organ,  and  the  fympathy 
which  the  body  has  in  general  with  it,  and 
particularly  the  nervcus  fyflem  is  confiderably 
irritated. 
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DCLXXV. 
Sfjjfttllons  of  Mr.lcotiformation. 
The  difeafcs  of  malconformation  are  various, 
according  to  the  particular  part  where  the  fault"* 
li;s.   The  mod  frtquent  affection  of  this  kind  de- 
pends on  a  fault  of  the  pulmonic  artery    and  this 
ag  :in  prevents  the  clofmg  of  the  foramen  ovale. 
The  blood,  therefore,  does  not  pafs,  or  but  im- 
perfectly, into  the  lungs;  it  is  merely  fent  from 
the  one  ventricle  to  the  other  through  the  foramen 
ovale  j  and  In  this  date,  without  oxidation,  it  13 
transmitted  into  the  aorta.    If  the  blood  paffes  in 
{  irt  into  the  Ungs,  life  continues  fome  time;  but 
if  not,  the  child  generally  expires  a.  few  hours 
after  biith  in  convulfive  ftruggles. 

DCLXXV!. 
The  n<!^t  afleclion  of  this  kind  is  the  com- 
mencement of  the  acrta  over  the  partition  of 
both  ventricles,  without  its  being  particular  to 
either,  by  which  an  opening  or  a  free  paffage  takes 
place*  to  both  fides  of  the  heart.  This  conforma- 
tion is  alfo  joined  with  a  narrow  or  contracted 
fta^e  of  the  pulmonic  artery.  Thus  the  quantity 
of  blood  oxidated  is  merely  what  p  ifles  through 
this  contracted  veffcl ;  and  when  returned  to  the 
heart  and  mixed  with  the  mafs,  it  is  barely 
fuffi/ient  f  >r  prolonging  a  miferable  exiflence. 
By  this  circulation  large  coagula  of  black  blood 
form.  The  lize  of  the  organ  becomes  confiderably 
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enlarged,  while  the  ftru£ture  of  the  lungs  decays 
and  fhrinks. 

DCLXXVII. 
A  third  affection  of  this  clafs,  is  an  additional 
cavity  to  the  heart  or  middle  ventricle,  in  which 
the  pulmonic  artery  and  aorta  both  begin  ;  fo  that 
the  right  ventricle  fends  out  no  pulmonary  artery," 
and  the  left  ventricle  no  aorta.  By  this  means, 
as  all  the  blood  is  poured  into  this  middle  ven- 
tricle, only  one  half  goes  to  the  lungs,  and  the 
oxidation  is  therefore  incomplete  to  that  extent. 

DCLXXVIH. 
The  fymptoms  oLtlufe  various  fpecies  of  mal" 
conformation  are  marked  by  difficult  refpiration, 
blackuefs  of  face,  which  foon  extends  over  the 
reft  of  the  body;  convulfions  repeated  at  intervals, 
and  general  palpitation  and  throbbing  of  the  heart, 
fo  as  to  be  externally  apparent  to  the  eye.  When 
fome  oxidation  takes  place,  and  life  is  protracted, 
the  marks  of  imperfect  oxidation  are  confpicnous 
by  the  dead  or  livid  unhealthful  colour,  by  the 
langour  and  want  of  motion,  by  the  coldnefs  and 
deficiency  of  vital  heat,  which  nothing  can  re- 
move ;  by  occafional  fits,  by  oppreffion  and  anxiety 
at   the  heart,  by  didreffed    refpiration  on  the 
fHghf'ft  hurry  or  action,  and  by  the  breathing 
being  eafieft  in  the  fit,  and  the  child  acquiring  re- 
lief by  it. 

f  S 
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DCLXXIX. 
When  the  malconformation  is  in  a  lefs  degree, 
the  marks  of  this  ftate  often  do  not  appear  till  fome 
time  after  weaning,  and  when  more  oxygen  than 
what,  the  lungs  can  draw  in  is  required  for  the 
Wants  of  the  fyftem;  There  is  always,  along  with 
thofe  fymptoms,  marks  of  imperfect  nourifhment. 

DCLXXX. 
Diseases  of  the  Heart. 
Inflammation. 
Inflammation  of  the  heart  is  rare,  exceDt  when 
connected  with   that  of  the  pericardium,  and 
then  tlve  affection  of  the  latter  pafles  fome  way 
into  its  fubflance,  which,  in  that  part,  becomes 
more  vafcular,  and  (hews  fome  marks  of  bloody 
extravafation.  Inflammation,  however,  of  the  heart 
itfelf  may  occur ;  but  it  is  hardly  to  be  fuppofed, 
as  has  been  alleged,  that  this  organ  can  pafs  into 
abcefs  or  ulceration,  as  death  mud  take  place 
long  before 

Symptoms. 

Inflammation  of  the  heart  is  marked  by  the 
fame  train  of  feelings  that  diftinguifh  that  of  the 
pericardium.  Syncope,  however,  will  be  more 
frequent  here  than  in  the  former. 

DCLXXXI. 
Spot. 

The  furface  of  the  heart  often  exhibits  a  white 
opake  fpot  at  one  part)  of  various  Tize,  from  a  fix- 
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pence  to  three  times  the  extent.  Its  molt  frequent 
(ituation  is  the  furface  of  the  right  vetricle,  though 
occafionally  elfewhere.  It  feems  an  adventitious 
layer  from  the  pericardium. 

Symptoms. 

It  is  of  little  confequence,  and  is  therefore  nof 
marked  by  any  peculiar  fymptoms. 

DCLXXXII. 

PoJyptis. 

The  next  afFe£Hon,  the  diforder  termed  a  po- 
lypus, though  it  is  not  fo  frequent  as  many  fecm 
to  conceive,  is  yet  not  to  be  altogether  denied, 
for  the  blood  does  coagulate  after  death  without 
the  accefs  of  the  air;  fo,  if  a  perfon  from  terror, 
&c.  has  fallen  into  a  faint,  and  continues  for 
fome  time  in  it,  we  may  conceive  a  coagulation 
to  have  taken  place,  confining  of  coagulable  lymph 
rilling  up  fome  of  the  cavities,  and  extending  to 
the  large  veffels,  which  is  perhaps  not  to  be  re- 
moved, by  the  fujeeeding  action  of  the  heart; 
and  where  after  difl'e&ion  nothing  is  found  but  a 
very  firm  coagulum  within  the  heart,  this  could 
not  have  happened  in  arttcuh  mortis^  and  we  may 
conceive  that  it  happens  here  as  in  the  cafe  of 
aneurifm. 

Symptoms. 

We  judge  of  tli is  by  the  caufe,  and  by  finding 
that  the  perfon  in  certain  poftures  is  more  uneafy 
than  in  others,  for  the  polypus  nny  be  fituated  fo 
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as  to  cover  the  mouth  of  the  ventricle,  and  may 
be  removed  by  pollure. 

DCLXXXHI. 

Enlargement. 
The  enlargement  of  the  heart,  for  the  mod 
part,  depends  upon  the  oflification  of  the  valves, 
particularly  thofc  of  the  aorta.  This  part  is  more 
fubject,  to  prefilire,  and  therefore  to  this  accident; 
for  the  blood  is  thrown  through  a  narrow  pafiage 
with  violence,  and  the  artery  re-acting,  the  valves 
are  fliut;  fo  they  are  fubjecYto  preiTure  both  from 
the  heart  and  arteries,  and  in  mod  people  put  to 
hard  labour,  we  find  an  oihfication  about  the 

mouth  of  the  aorta,  and  this  difeafe  in  the  human 

,tl  IJ  moil  rliJl  'n  .^.i;  ,l!  :  "Jilt  lO  't\)'4<'i  *»}T 
body  is  much  more  frequent  than  is  commonly 

imagined.     Its  termination  is  fudden,  for  fuch 

perfons  die  fuc'denly. 

*  Symptoms. 

The  manner  of  'diflinguifhing  the  difeafe  is  tills r 

The  patient  feels  anxiety,  opprtffion,  the  pulfe  is- 

irregular,  generally  intermittent,  and  for  the  moll 

part  weak,    lie  complains  much  of  heat  about 

the  bread,  rind  .perhaps  this  may  be  fome  times 

real,  .but  often  it  is  a  mere  deception  ■>  and  the 

motion  of  the  heart  and  of  the  lungs  do  Hot  go 

on  in  the  ufual  manner.  Sometimes  he  complains 

of  heat  in  the  red  of  the  body  ;  but  generally,  to 

a  perfon  feeling  the  limbs,,  there  is  an  evident 

fenfe  of  coldnefo,  and  often  the  patient  eoaurfaina 
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of  coldnefs  in  the  extremities.  If  he  makes  any 
attempt  to  walk  up  hill,  he  is  quickly  obliged  to 
flop,  foon  becomes  extremely  oppreiTed,  and  feed- 
ing the  pulfe,  it  is  irregular  at  that  time.  But  the 
diltinguifhing  pathognomonick  fign  is,  that  the  heart 
flrikes  the  fule  lo  ver  than  the  common  place.  It 
lias  been  obferved  that  the  point  of.  the  ventricle 
flrikes  the  thorax  as  low  as  the  yth  rib  ;  and  ifr: 
upon  laying  the  patient  on  the  left  fide,  we  find 
the  ftroke  under  the  lib  rib,  we  may  be  certain 
that  there  is  a  confidtn.ble  dilatation.  This  de- 
pends upon  the  conftriction  of  the  orifice,  and  we 
may  in  fome  meafure  form  an  opinion  of  the 
degree  of  that.  Some  patients  live  much  longer 
under  the  complaint  than  others,  and  in  a  manner 
we  cannot  account  for.  Upon  applying  the  hand 
to  the  fule,  we  feel  a  great  many  more  (Irokty 
given  to  it  than  we  find  given  to  the  finger  applied 
to  the  pulfe.  Upon  making  the  experiment,  120, 
or  130,  may  be  reckoned,  when  it  is  impoflible 
to  reckon  above  8^,  or  90  ftrokes  of  the  pulfe, 
many  of  the  ftrokts  being  fo  weak  that  they  were 
foon  loll. 

DCLXXXIV. 
OJfification  of  the  Semilunar  Valves. 
The  molt  common  offification  about  the  heart 
is  that  of  the  femilunar  valves,  depending  on  the 
depofiiion  of  a  bony  or  earthy  matter  from  the 
fmall  no  unfiling  arteries.    But  without  offificu- 
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tion,  they  are  alfo  found  confiderably  thickened, 
and  white  and  opake  in  colour,  and  the  neigh- 
bouring arteries  partake  likewife  in  a  certain  de- 
gree in  the  fame  (late.  This  thickening  is  fome- 
times  attended  with  a  rupture,  though  it  is  a  rare 
occurrence. 

DCLXXXV. 
OJJification  of  the  Auricular  and  Ventricular  Valves. 

Thefe  valves  are  liable  to  affume  the  fame  mor- 
bid (late  as  the  former ;  but  by  no  means  fo  fre- 
quently as  the  former,  from  their  belonging  more 
to  parts  of  a  venous  nature.  As  well  as  fullering 
oiiification,  they  are  alfo  fubiect  to  a  thickening 
and  opacity,  and  which  is  extended  to  the  chorda: 
tendinese,  and  lining  of  the  ventricle.  Even  in- 
flammation of  thofc  parts  occurs  at  times. 

DCLXXXVI. 
But  an  enlargement  of  the  heart  is  apt  to 
occur  without  any  particular  organic  caufe.  In 
ihis  cafe  the  mufcular  cavities  are  often  not  thick 
in  proportion  to  the  increafe  of  fize.  The  heart 
is  generally  found  filled  with  blood,  partly  formed 
into  a  loofe  concretion. 

Symptoms. 

The  marks  of  this  morbid  (late  are  frequent 
palpitations,  fo  ftrong  as  to  be  perceived  by  the 
eye  without  the  clothes.  In  general,  the  pulfe  is 
feeble  and  irregular.  At  times  there  prevails 
dyfpniea,  with  a  purpleifli  hue  of  the  cheeks  and 
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lips,  which  varies  in  deepnefs  aceording  to  the 
degree  of  dyfpnsea.  Rheumatifm  has  been  ftated 
as  a  caufe  of  this  affection. 

DCLXXXVII. 

Aneur'ifm. 

This  organ  has  at  times  become  aneUrifmal, 
part  of  it  dilating  into  a  pouch  filled  with  coagu- 
lated blood,  and  lined  with  a  thick  white  opake 
membrane.  This  depends  on  a  weakening  of  the 
mufcular  fibres  in  the  part  which  yields  to  the 
impulfe  of  the  circulation.  But  the  mod  frequent 
feat  of  this  difeafe  is  at  the  arch  of  the  aorta, 
which  becomes  much  enlarged,  forming  either  a 
uniform  tumor,  or  fmaller  fwellings  arife  out  of 
the  large  one.  This  tumor  is  filled  more  or 
lefs  with  coagulated  blood,  difpofed  in  concentric 
laminrc,  and  the  coats  of  the  artery  preferve  a 
proportional  thicknefs  to  its  enlargement,  a  new 
depofition  gradually  taking  place  by  the  action  .of 
their  fmall  veffels.  The  coats  of  the  artery  are 
accordingly  here  more  divifible  into  layers,  occa* 
fionally  difplaying  in  them  fpots  of  bony  matter, 
often  of  a  yellowifh  colour.  In  the  neighbourhood 
of  the  difeafe,  the  arterial  coats  differ  in  their  thin- 
nefs  and  thicknefs  at  different  places,  and  always 
bear  more  or  lefs  marks  of  difeafe. 

The  difeafe  fometimes  terminates  by  a  rupture 
and  effufion  into  the  pericardium  at  once,  but 
more  frequently  it  is  flow  in  its  progrefs,  and  the 
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fwelling  gradually  increafmg,  it  prerTeg  art  tlafflS 
againft  the  fternum  and  ribs,  a  portion  of  which 
becomes  abforbed,  and  the  tumor  appears  exter- 
nally. In  this  manner  it  attains  at  Lift  the  fize  of 
a  child's  head  at  birth,  and  the  (kin  lofing  entirely 
its  vitality  and  cracking,  part  of  the  coagulated 
blood  is  forced .  out,  and  the  patient  is  either 
inftantaneoufiy  cut  off;  or  if  it  is  flower,  finks 
.gradually  under  the  difcharge. 

The  arch  of  the  aorta,  from  its  curvature,  is 
more  particularly  the  feat  of  aneurifm,  as  the  blood 
prefies  againft  it  with  full  impetus,  and  it  occurs 
often  in  men,  but  rarely  in  women,  whofe  arterial 
fyftem  feems  lefs  fubjecl  to  difcafe. 

Symptoms. 

In  its  enrly  ftage,  this  affection  is  marked  by  a 
ftrong  pulfation  felt  in  the  cheit,  vifible  to  the 
eye  on  the  thorax  being  expofed.  The  pulfe  at 
the  wrift  is  fometimes  irregular,  dyfpmea  on  exer- 
cife  always  attends,  and  that  in  proportion  to  the 
progrefs  of  the  difeafe'.  But  the  mofl  certain 
fymptom  is  the  appearance  of  an  external  tumor, 
with  flrong  pulfation. 

DCLXXXV1II. 
Rupture. 

Rupture  of  the  heart  fometimes  occurs,  and 
chiefly  to  men  in  advanced  life.  The  blood  ef- 
caping  into  the  pericardium,  death  immediately 
enfues.    It  is  the  conference  of  exertion  at  the 
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time,  and  fome  pait  of  the  organ  being  thin. 
Without  rupture  blood  has  been  accumulated  in 
the  pericardium  to  a  confiderable  quantity,  and 
tin's  niuir.  have  been  (applied  cither  by  the  corc- 
nary  or  pericardial  v<  ill-Is. 

The  fymptoms  of  frlood  etFufed  gradually  into 
the  pericardium  are  great  faintnefs,  dyfp:ue<,  con- 
fiderable anxi.ty  and  oppreffion,  with  dull  pa:n, 
and  weight  behind  the  Iternum.  Thefe  fymptorr.s 
are  fuccccded  by  cold  clammy  l'weats. 

DCLXXXIX. 

Hydatids,  Z*fr. 
Hydatids  Hive  been  found,  though  a  rare  oc- 
curen?e,  adhering  to  the  hearr,  and  a  p  irt  of  the 
org.in  has  been  a!fo  converted  into  bone,  and  earthy 
dej.ofitio:  s  form  in  its  mufculur  fibre 8,  which  a.c 
rare  phenomena. 

Sy  mptoms. 

In  th.e  fir  ft  cafe,  the  fymptoms  will  be  the  f.ime 
with  thofe  of  water  collected  in  the  pericardium, 
with  particular  tendency  to  fainting. 

In  the  latter  cafe,  palpitation  of  the  heart  and 
dyfpnxa  have  been  the  leading  marks. 

DCXC. 
Difcafed  Avterks. 
After  the  heart,  fome  obfervations  occur  on  the 
aff.clions  of  the  arteries,  particularly  aneurifm,  as 
not  being  confined  entirely  to  the  arch  of  the 
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aorta.    From  the  ftrufture  of  the  arteries,  befides 
accidents  arifing  from  wounds,  we  may  conceive 
that  they  may  be  dilated  or  ruptured  ;  or  we  con- 
ceive a  dilatation  taking  placo  in  a  certain  degree, 
and  a  rupture  afterwards,  fome  fudden  violence 
producing  a  laceration  of  their  coats.  So  aneurifm 
is  divided  into  two  kinds,  where  the  whole,  or 
where  only  a  few  of  the  coats  are  ruptured  or  cut, 
and  this  rupture  may  be  occafioned  by  an  effort  of 
the  artery:  fo,  by  blowing  in  air,  the  fir  ft  coat 
lias  been  burfl",  and  the  red  yielding,  a  fack  was 
formed,  and  it  is  feldom  that  all  their  coats  are 
found  dilated  •,  for  it  generally  happens  in  one 
part  only,  which  comes  to  be  fo  much  difeafed, 
that  it  is  impoflible  to  fay  what  particular  part  it 
affected  ;  for  as  to  the  marks  that  have  been  pro- 
pofed,  that  the  branches  of  the  arch  of  the  aoita 
will  be  found  at  a  great  dhlance,  that  would 
have  more  readily  happened  if  the  other  coats  had 
been  corroded  :  fo  we  may  fuppofe  all  the  coats 
dilated,  or  we  may  fuppofe  that  all  the  coats  fhall 
fuddenly  give  way,  that  by  a  fudden  effort  of  the 
ventricle  the  aorta  may  burft,  even  though  it  is 
not  previoufly  difeafed  ;  or,  after  the  dilatation  is 
advanced  a  certain  way,  the  coats  may  be  con- 
fumed  by  prefling  againft  fome  hard  and  refitting 
fubflance,  in  confequence  of  which  a  rupture  will 
readily  take  place.    Thus,  in  fome  cafes,  the  fter- 
num  has  been  fplit  from  the  top,  and  has  come 
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to  be  opened  the  whole  way  down,  fo  that  the 
aneurifmai  fac  lias  been  fituated  j uft  where  the 
arch  of  the  aorta  pafles  over  the  left  branch  of  the 
trachea. 

dcxct. 

The  caufes  of  aneurifins  are  various,  and  a 
number  of  circuni fiances  may  be  fuppofed  to 
occur.  Nay,  we  fliall  find  aneurifms  where  it  is 
impolhble  to  give  any  explanation  of  the  caufe : 
no  caufe  can  be  affigned  for  the  various  dilatations 
which  occur  in  different  parts  of  the  body.  The 
arteries  are  fubjc£t  to  a  certain  rupture,  and  wc 
may  fuppofe  that  we  underhand  how  this  may  be 
occafioned,  by  the  violent  aclion  of  the  heart; 
but  how  are  we  to  explain  a  circumftance  of  the 
hear1:  itfclf,  that  it  is  found  to  give  way  even  in 
its  thickefl  places  ? 

dcxcii. 

Of  this  we  are  apt  to  overlook  the  real  caufe, 
to  conceive  fomewhat  impelling  the  blood  with 
force,  fo  as  to  occafion  the  rupture  ;  and  there- 
fore that  it  is  done  from  preflure.  Ruptures  have 
happened  in  that  way.  Thus,  the  right  auricle 
is  filled  with  blood,  and  if  the  patient  makes 
a  violent  effort  in  expiration,  and  bends  the  body; 
perhaps,  at  the  fame  time,  the  expiratory  organs 
and  other  mufcles  will  prefs  with  fuch  force  upon 
the  auricle,  that  the  parts  of  it  may  give  way ; 
but,  in  other  inftances,  we.muft.  fuppofe  an  exer- 
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tion  of  its  own  fibres  to  produce  the  lacer.ition  ; 
for  not  merely  the  tendons  of  the  mufchs  may 
be  lacerated  by  a  fuddi  ft  effort,  but  the  mufcles 
themfelves.  Thus,  the  calf  of  the  leg  is  known 
to  be  lacerated  from  a  ptrfon's  making  too  great 
an  exertion  with  the  muf.le;  and  we  muit  ac- 
count for  the  laceration  of  the  heart  in  the  f.ime 
manner.  N.iv,  we  cannot  account  for  the  dilata- 
tion  of  the  heart  in  every  part,  from  an  af7e£lion  in 
the  beginning  of  the  aorta.  It  is  not  the  force  of 
the  blood  running  in  from  the  veins  that  occa- 
fions  the  dilatation;  the  only  caufe  is  the  action 
of  the  heart  itfeif,  which-,  by  endeavouring  to 
make  itfclf  fmaller,  is  increafed.  This  may  fecm 
paradoxical  •,  but  the  more  it  is  confi.!en:d,  it  will 
appear  more  evident,  for  the  heart  mikes  a  violent 
effort  to  throw  out  the  blood,  which  is  repeated 
in  proportion  to  the  refidance  that  it  meets  with  j 
and  hence  the  quicknefs  of  the  pu'fe  in  feverifh 
diforders.  By  the  effort,  the  fibres  are  diftratled  •, 
there  is  an  endeavour  cf  thefe  to  fhorten ;  but, 
when  the  effort  ceafes,  they  in  reality  become 
longer  than  before.  Tl-us  the  particles  of  the 
fibres  are  drawn  afuncier,  and  the  void  is  gradually 
filled  up,  till  the  heart  is  by  degrees  dilated,  and. 
we  find  little  lofs  of  fubllauce,  but  the  thick- 
nefs  feems  to  increafe  in  proportion  to  the  dila- 
tation. ,  • 
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DCXCIII. 

There  is  fome  danger  of  miflakin<i  tumours 
of  the  aorta  for  tumours  of  another  kind,  or  of 
mifiaking  thofc  for  tumours  of  the  aorta;  for 
fometimes*  the  artery  does  not  enlarge  equally, 
but  a  part  of  the  blood  i\ .  ig-nares  cut  of  the  courfe 
9f  the  circulation,  coiiguUte?,  and  gives  fuch  a 
decree  of  Hrrnnefs,  that  we  on  cafily  diftinguifh 
tiie  pu'f.ition  and,  on  the  other  hand,  fometimes 
tumours  of  another  nature,  whether  containing  a 
fluid,  or  compofed  sof  folid  matter,  happen  to 
form  near  an  artery,  and  h:\ve  the  ftroke  of  the 
artery  communicated  to  them. 

•  '  DCXCIV. 
Diseases  of  the  Pleura. 
lnjhinui;ct'ton. 
The  invefling  membrane  of  the  thorax,  .or 
pleura,  is  the  frequent  feat  of  inflammation,  efpe- 
daily  on  attairtilig  the  adult  ftate,  and  it  is  more 
fe  than  that  of  any  membrane  lining  a  cavity 
which  has  no  extern  il  opening.  Hence,  marks 
of  infl  immation  are  conf;.-.icuous  here  on  almoft 
opening  every  fubj-  €t.  It  is  marked  by  its  thick- 
ened pulpy  date,  its  v  tfudar  appearand  e,  and  its 
furface  covered  by  co.'gu:ar!r:  lymph  of  various 
thicknefs,  fomelirnes  fmootli,  f:-mctimes  rrticulated 
lik  -  1  ce-work,  and  attended  with,  an  efl'ufion  of 
ferum  into  the  thorax.  This  coaoulable  lymph  is 
the  medium  of  adhefiofl,  being  formed  be. ween 
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the  lungs  and  thorax ;  and  it  may  be  traced  in  its 
progrefs  from  the  (late  of  lymph  till  vafcular,  and 
formed  into  cellular  membrane.  The  inflamma- 
tion of  the  pleura  of  the  lungs  is  frequently  ex- 
tended to  the  organ. 

Symptoms. 

The  fymptoms  of  pleurify  are  general  fever, 
with  acute  pain  in  the  lateral  part  of  the  cheft, 
increafed  by  infpiration,  dyfpniea,  cough,  and  diffi- 
cult recumbence  on  the  affected  fide. 

DCXCV. 

Adhefion. 

One  of  the  moft  frequent  morbid  appearances 
on  opening  the  thorax,  is  adhefion  between  the 
containing  pleura  and  its  layer  on  the  lungs,  with- 
out any  exifting  marks  of  inflammation.  Being 
mollly  partial,  thtir  mod  common  feat  is  tUe  upper 
posterior  part  of  the  cheft,  though  they  at  times 
extend  over  the  whole  cavity.  The  connection 
they  form  is  of  two  kinds,  either  by  a  clofe  adhe- 
fion of  firm  thick  membrane,  or  of  a  loofe  com- 
plex layer  of  cellular  matter.  Such  adhefions  muft 
always  be  the  effect  of  previous  inflammation. 

Symptoms. 

It  is  only  when  the  adhefions  are  firm  and 
fhort,  fo  as  to  confine  the  expanfion  of  the  lungs, 
that  this  flate  is  marked  by  external  fymptoms. 
Thefe  are  difficult  refpiration,  cough,  and  an  at- 
tending fever. 


MORBID  ANATOMY,  ccccvii 


DCXCVI. 

Empyema. 

The  accumulation  of  pus  in  the  cavity  of  the 
cheft,  forms  empyema ;  and  it  arifes  either  from 
the  vefTels  of  the  pleura  under  inflammation  form- 
ing pus,  or  from  an  abcefs  in  the  lungs  burfting 
into  the  thoracic  cavity.  Pus  may  be  formed  in 
the  pleura  without  ulceration,  in  confequence  of 
the  excretion  of  coagulable  lymph  on  the  furface ; 
and  it  may  either  fill  the  whole  cavity;  or,  in 
confequence  of  adhefions,  be  circumfcribed  to  a 
certain  part. 

Pus  alfo  from  an  abcefs  in  the  lungs,  is  almoft 
always  circumfcribed  in  its  extent  by  the  previous 
adhefions  formed ;  though  not  in  general  can 
an  external  fullnefs  be  perceived  on  the  fide 
where  the  accumulation  is,  and  even  a  fenfible 
fuelling  perceptible  to  the  feel.  Ulceration  has, 
at  times,  likewife  occurred  in  fome  of  the  inter- 
coftal  fpaces,  and  matter  from  it  is  feen  difcharged 
outwardly. 

Symptoms. 

The  fymptoms  of  empyema  are  previous  in- 
flammation of  the  pleura  or  lungs,  on  the  remif- 
fion  of  which  rigors  take  place,  with  an  abatement 
of  pain.  Cough,  and  dyfpnsea  {till  continue,  and 
an  eafier  recumbence  is  allowed  on  the  difeafed 
fide.  Sometimes  external  enlargement  gives  farther 
evidence  of  the  morbid  ftate. 
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ncxcvn. 

Hydro-thorax. 
.  A  watery  fiuid  in  one  or  both  thoracic  cavities 
cpuftitutes  hydro-thorax.  It  is  generally  attended 
with  the  fame  (late  of  the  other  cavities,  efpecUlly 
of  the  pericardium  and  lower  extremities.  The' 
fluid  contained  here  is  of  a  brown  or  yellowifh  co- 
lour, with  an  occafiona'.  reddifh  tinge.  In  its  gene- 
ral properties  it  refembles  the  (brum,  varying  occa- 
P.onally  both  in  its  nature  and  extent,  from  fome 
ouncts  to  an  equal  number  of  quirts.  From  the 
latter  quantity,  the  accumulation  appears  exter- 
nally on  one  fide  by  the  apparent  fullnefs.  The 
effeci  of  it  is  a  greater  or  Idfs  comnreffion  of  the 
lungs,  fo  that  one  fide  of  them  is  found  at  times 
larger  than  the  clofed  fifl.  Water  alfo  often 
accompanies  adhefion,  marking  the  prcfence  of 
former  inflammation. 

Sxn:ptoms. 

The  marks,  of  hydro- thorax,  in  its  advanced 
fhage,  are  pretty  clear.  Difficult  breathing,  and  no 
reft,  without  elevation  of  the  fuperior  parts  of 
the  body,  are  leading  ones.  Suddenly  interrupted 
fleep,  with  ahrming  dreams,  retention  of  urine, 
and  ic  lema  of  the  extremities  alfo  attend.  The 
pulfe  commonly,  though  not  always,  is  irregular. 
Sallownefs  of  colour,  and  a  purple  hue  of  the 
lips  and  cheeks,  are  confpicuous,  as  marking  the 
compreffion  of  the  organ,  and  irnperfedl  oxidation 
of  its  circulation. 
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DCXCVIII. 
Deficient  Secretion. 
The  natural  internal  moifture  on  the  furface  of 
the  pleura  is  fometimes  found  wanting,  or  in  fuch 
quantity,  that  it  appears  almotl  dry. 

Symptoms. 

This  (late  is  marked  by  no  peculiar  fymptoms. 

DCXCIX. 

OJJiflcation. 

An  occafional  point,  or  thin  plate  of  bone, 
more  or  lefs  extenfive,  is  found  in  the  pleura, 
from  its  veflels  taking  on  the  particular  difpofition 
•favourable  to  the  formation  of  this  matter.  This 
appearance  is  common  to  all  membranes,  but 
more  to  the  pleura  than  to  any  other;  and  unlefs 
forming  {harp  proceffes,  or  v;ry  extenfive,  this 
change  cannot  be  attended  with  much  inconve- 
nience. 

Symptoms. 

Where  this  affecTion  is  extenfive,  the  fymptom 
of  difficult  breathing  will  arife  from  want  of  full 
expanfion  of  the  lungs,  or  free  movement  of  the 
ribs. 

DCC. 

Diseases  of  the  Lungs. 
Inflammation. 
Inflammation  of  the  lungs  and  phura  are  con- 
joined.   By  inflammation  the  fpongy  ftruclure  of 
this  organ  is  more  reddened,  partly  of  a  florid, 
vol..  n.  t 
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and  partly  of  a  dark  red  hue.  An  extravafatioc 
of  coagulable  lymph,  and  occafionally  of  blood, 
takes  place  into  the  fubflance  of  the  lungs.  With 
this  morbid  change  their  fpecific  gravity  is  in- 
creased, they  fink  in  water,  and  feel  folid  to  the 
prellure  of  the  finger,  in  proportion  to  the  degree 
of  inflammation.  The  pleura  difplays  alfo  an 
increafed  vafcular  appearance,  with  a  layer  of 
coagulable  lymph  covering  its  furface.  The  in- 
flammation of  the  lungs  differs  from  their  extrava- 
fation  after  death,  by  the  want  of  increafed  vafcu- 
larity,  or  marks  of  inflammation  of  the  pleura,  and 
by  the  colour  of  the  lungs  being  of  an  uniform 
dark  ftiade,  without  any  floridnefs. 

Symptoms. 

The  fymptoms  of  inflamed  lungs  are  much  the 
fame  with  thofe  of  pleurify,  only  the  pain  is  lefs 
acute,  and  the  pulfe  not  fo  hard.  There  is  here 
difficult  refpiratiori,  accumulation  in  the  veins  of 
the  neck,  face  fwelled,  and  a  purpleifli  hue  of  the 
lips  and  cheeks.  On  fuppuration  taking  place, 
rigors  occur,  with  diminution  of  pain,  and  expec- 
toration of  pus. 

DCCT. 

Abfcefs. 

Abfcefs  is  a  common  appearance  in  the  lungs, 
confiding  either  of  fmall  cavities  containing  pus,  or 
at  other  times  of  large  ones,  deftroying  almoft  their 
whole  ftru£ture.    Thefe  cavities  either  communis 
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cate  alone  with  branches  of  the  trachea,  or  opening 
into  the  thoracic  cavity,  pour  out  their  contents  fo 
as  to  form  empyema.  Deep  feated  abfcefles  occa- 
fion  the  pleura  to  be  little  afie£ted,  but  in  the 
fuperficial  ones  it  aflumes  inflammation.  The 
texture  of  the  lungs  is  rendered  more  folid  in  the 
neighbourhood  of  abfcefles,  but  in  fcrofulous  cafes 
this  does  not  take  place,  as  commonly  appears  in 
fmall  abfcefles.  In  the  vicinity  of  an  abfcefs  the 
pulmonary  veflels  are  much  contracted,  and  their 
extremities,  before  re-uniting,  are  almoft  entirely 
clofed  or  filled  with  coagulated  blood,  as  an  effort 
of  nature  to  prevent  hemorrhage. 

Symptoms. 

The  fymptoms  are  here  the  fame  as  defcribed 
to  the  termination  of  the  pulmonary  inflammation. 

DCCII. 

Tubercles. 

Tubercles  are  the  mofl  frequent  morbid  appear- 
ance in  the  lungs,  and  confift  of  round  firm 
white  bodies,  intcrfperfed  through  its  fubftance. 
Their  feat  is  the  cellular  fubftance  that  connects 
the  air  veflels.  Their  fize  at  firft  is  not  larger 
than  a  pin  head  accumulated  in  cinders,  which 
nafs  into  one  larger  one,  and  the  fmalleft  tubercle 
is  not  below  the  fize  of  a  garden  pea,  though 
admitting  a  great  variety.  Their  adhefion  is  clofe 
to  the  lungs,  without  any  peculiar  covering  or 
"fncreafed  vafcularity.    When  cut  into,  their  ft  rue- 
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ture  difplays  a  white,  fmooth,  firm  fubftance,  con- 
taining in  a  part  of  it  a  thick  curdy  pus  ;  and  in 
its  farther  progrefs,  by  the  increafe  of  fluid,  a 
white  capfule  comes  only  to  be  left,  forming  a 
covering  to  this  fluid. 

The  connection  of  feveral  tubercles  always  tends 
to  the  formation  of  pus.  The  appearance  and 
confidence  of  the  pus  is  reguhted  by  its  quantity, 
being  thick  when  fmall,  but  thin  when  in  large 
proportion.  On  diffedtion,  feveral  tubercles  are 
often  found  advanced  to  the  ftate  of  fuppuration, 
while  the  interfaces  of  the  pulmonary  fubftance 
near  them  difplays  a  hard  firm  texture,  and  an 
obliteration  of  cells.  Where  fmall  abfeeffes  occur, 
the  difeafe  is  evidently  fcrofulous,  and  exhibits  a 
thick  pus.  The  converfion  of  tubercles  into  ab- 
fcefs  forms  phthifis  pulmonalis,  and  tubercles  are 
formed  in  every  period  of  life,  though  moft  fre- 
quently before  the  completion  of  growth.  They 
are  alfo  frequently  produced  in  the  advance  of 
life. 

Different  from  tubercles,  on  diffection  of  the 
lungs,  part  of  their  fubftance  is  found  changed 
into  a  foft  whitifh  matter,  of  a  femifluid  con- 
fidence, refembling  an  imperfect  fuppuration;  and, 
while  the  tubercle  is  circumfcri'xd,  this  itatc  is 
more  diflufed  ihrough  the  celluhr  fubftance. 

Another  variety  of  tubercle  is  alfo  occafionally 
confpicuoub,  confiding  of  a  light  brown,  fmooth 
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fubftance  on  the  furface  of  the  lungs,  equalling  a 
goofeberry  in  fize,  without  any  capfule,  or  ap- 
pearance of  matter  formed  j  and  fometimes  they 
are  even  much  fmaller,  and  extenfively  difperfed. 
The  peculiar  morbid  procefs  forming  them  is  un- 
certain. 

Symptoms. 

Incipient  tubercles  are  marked  by  a  flight  cough, 
occafional  dyfpnsea,  and  a  fomewhat  quickened 
pulfe,  fymptoms  frequently  overlooked  for  a  long 
time.  In  the  progrefs  to  fuppuration,  there  ap- 
pears an  expectoration  of  thick  pus,  occafionally 
mixed  with  blood,  gradually  producing  emacia- 
tion, debility,  and  he£tic  fever,  with  its  concomi- 
tant fymptoms. 

dcciii. 

Water. 

From  an  accumulation  of  the  aqueous  mnidure 
naturally. intended  to  facilitate  the  eafy  motion  of 
one  part  of  the  lungs  upon  another,  difeafe  arifes, 
forming  what  may  be  properly  termed  anafarca  of 
the  lungs.  In  proportion  to  this  accumulation  of 
water  in  the  the  cellular  membrane,  a  compreffion 
of  the  air  cells  will  tike  place,  and  an  imperfect 
oxidation  of  the  blood  from  the  deficient  quantity 
of  air  will  arife  as  a  confequence. 

Symptoms. 

"Where  water  exifts  in  this  fituation,  the  ufual 
fymptoms  of  dyfpnjea  and  cough  will  attend'*  but 
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the  fame  accumulation  will  alfo  fhew  itfelf  in 
other  parts  of  the  body. 

.  DCC1V. 
Air. 

External  Accumulation. 
Rupture  of  the  membrane  of  the  lungs  may 
take  place  occafionally,  and  the  air  may  be  effufed 
into  the  thorax,  though  this  happens  but  feldom, 
becaufe  the  outef  membrane  is  not  put  to  the  full 
flretch  when  the  lungs  are  diftended,  and  the  con- 
taining parts  give  it  a  fupport.  When  it  happens, 
the  diaphragm  is  found  convex,  and,  on  opening 
the  thorax,  a  great  blaft  of  air  will  be  found  to 
ifTue  out.  The  lungs  of  that  fide  appear  com- 
preffed  and  fqueezed,  at  the  top  of  the  thorax,  to 
no  bigger  a  fize  than  that  of  one's  fift,  and  they  are 
almoft  as  hard  as  any  other  of  the  folid  vifcera, 
without  the  probability  of  inflating  them,  by  blow- 
ing in  air  from  the  trachea. 

Symptoms. 

The  fymptoms  here  are,  fharp  pain  of  the  fide 
fucceeding  a  violent  fit  of  coughing,  followed  by 
difficulty  of  breathing  and  fwelling  of  the  fide, 
often  diffufed  over  the  whole  body,  where  the 
pleura  is  joined  in  the  accident,  and  the  rupture 
extends  through  it. 

DCCV. 

Internal  Accumulation. 
Diflenfion  of  the  lungs  with  air  is  a  common 
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appearance  on  opening  the  thorax,  no  coliapfe  of 
them  taking  place,  and  their  furface  being  covered 
with  numerous  white  veficles.  In  this  cafe  the 
branches  of  the  trachea  are  alfo  found  gorged 
with  mucus. 

DCCVT. 

Enlargement  of  the  Air  Cells. 
An  enlargement  of  the  cells  of  the  lungs  is  an 
occafional  appearance,  from  the  difficult  egrefs  o£ 
their  contents,  and  the  rupture,  perhaps,  of  two 
or  three  into  one  larger  cavity. 

Symptoms. 

The  marks  of  enlarged  air  cells  are  long  difficulty 
of  breathing,  but  no  farther  difcrimination  has 
been  made  from  external  fymptoms  of  this  peculiar 
morbid  ftate. 

DCCVII. 

Preternatural  Formation  of  the  Air  Cells. 
Such  cells  are  feen  at  times  attached  to  the  edge 
of  the  lungs,  without  communication  with  the 
ftrudture  of  the  organ ;  and  they  are  certainly  a 
morbid  growth,  receiving  their  air  from  the  veffels 
that  ramify  upon  them. 

Symptoms. 

No  peculiar  fymptoms  characterize  this  morbid 
appearance. 

DCCVIII. 

Hepatic  Appearance  cf  the  Liver  and  L  twgs. 
The  lungs  are  often  feen  converted  into  a  folid 
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fubftance,  of  the  fame  general  appearance  and 
iblidity  as  the  liver.  It  is  the  effect  of  fudden  and 
large  extravafation  of  coagulable  lymph  into  their 
fubftance.  In  confequence  of  this,  from  the  de- 
gree of  compreftion,  a  total  interruption  of  their 
ulfice  mud  enfue. 

Symptoms. 

This  ftate  is  marked  by  violent  inflammation, 
and  the  fudden  fatality  of  the  attack. 

DCCIX. 

Earthy  Concretions. 
The  appearance  of  earth  in  the  lungs,  though 
Tare,  has  at  times  been  met  with.  The  mafles 
formed  by  it  are  generally  very  fmall.  Part  of 
the  lungs  has  even  been  converted  into  this  fub- 
ftance. 

Symptoms. 

Along  with  difficult  refpiration  and  cough  fome 
of  this  earthy  matter  is  brought  up,  which  {hews 
the  peculiar  morbid  ftate. 

DCCX. 
Hydatids. 

Hydatids  of  the  lungs  are  an  occafional  morbid 
appearance,  fimilar  to  hydatids  in  other  fituations. 

Symptoms. 

The  attendants  of  this  ftate  are  dyfpnoea,  and  ' 
frec;uent  cough.     Being  forced   up   by  violent 
coughing,  their  appearance  characterizes  the  dif- 
eafe. 
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DCCXI. 

Diseased  Appearances  of  the  Trachea  aud- 
its Appendages. 
Tigroid  Gland. 
Inflammation  of  the  thyroid  gland  is  a  rare 
occurrence.     It  does,  however,   at  times  take 
place,   and  an  increafed  vafcularity  of  its  fub- 
flance,  and  extrivafation  of  cojguU-ble  lymph  both 
increafing  its  ufual  fize  and  firmnefs,  is  a  natural 
confequence  of  this  affrttion. 

Symptoms. 

Inflammation  here  may  be  known  by  the  in- 
creafe  of  fize,  by  a  fenfe  of  pain  in  the  pirt,  felt 
fnore  fevere-on  preffure  or  fwallowing,  and  it  is 
chiefly  diftinguifhed  from  other  affections  here  by 
the  rapidity  of  its  progrefs, 

DCCXIi. 
Bronchocele. 

The  moft  frequent  affection  of  this-  gland  is  its 
chronic  fwelling,  named  bronchocele.  It  appears 
a  hereditary  diftemper,  more  common  to  women 
than  men,  and  confined  chiefly  to  certain  countries 
or  diftricrs.  This  fwelling  often  enlarges  to  a 
prodigious  fize,  with  an  irregular  growth,  pro- 
jecting anteriorly  upon  the  neck.  This  is  parti- 
cularly remarkable  in  Savoy.  A  fedYion  of  the 
gland  in  this  morbid  ftate  (hews  a  number  of  cells 
formed,  containing  a  vifcid  tranfparent  fluid.  The 
ftzc  of  thefe  cells  is  various  in  different  cafes,  but 
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moft  of  them  are  under  that  of  a  pea.  This 
vifcid  fluid  becomes  changed  by  ftagnation  into 
a  jelly.  Thus  a  morbid  and  increafed  fecretion  of 
the  gland  is  the  caufe  of  the  difeafe. 

Symptoms. 

Bronchocele  is  particularly  diftinguifhed  by  its 
flow  growth,  by  the  particular  fize  to  which  it  is 
capable  of  arifing,  by  its  want  of  pain,  by  its 
occurrence  in  early  life,  by  the  firm  fenfation  it 
yields  to  the  touch,  and  by  its  having  no  influence 
on  the  general  health. 

DCCXIII. 

Schirrus  of  the  Thyroid  Gland. 
The  thyroid  gland  is  the  feat,  at  times,  of 
fchirrus,  by  which  it  enlarges  in  fize  to  fome  ex- 
tent, being  alfo  hard  to  the  feel.  On  cutting  into 
it,  this  confifts  of  a  folid  whitifh  brown  fubftance, 
with  little  appearance  of  cellular  ftru&ure.  It  is 
often  produced  by  ulceration  of  the  aefophagus, 
particularly  at  its  upper  end,  extending  to  the 
gland,  though  it  occurs  alfo  without  this  affection 
extending  to  it. 

Symptoms. 

Schirrus  here  is  diftinguifhed  by  its  degree  of 
hardnefs,  attended  with  occafional  darting  pain 
by  its  kfler  fize  than  in  bronchocele,  and  by  the 
advanced  period  of  life  at  which  its  attack  is 
made. 
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DCCXIV. 

OJJtfication  ef  the  Thyroid  Gland. 
The  converfion  of  this  gland  into  ofleous  matter 
is  generally  partial.  It  takes  place  only  in  very 
old  people,  and  is  a  rare  difeafe.  No  particular 
confequences  therefore  follow  this  morbid  ftate, 
unlefs  it  fhould  prove  fo  large  as  to  communicate 
irritation  to  the  larynx  or  trachea. 

Symptoms. 

This  ftate  of  the  gland  can  only  be  known  by 
accurate  examination.  If  external,  it  will  be  eafily 
afcertained.  If  more  internal,  its  nature  mull  re- 
main fomewhat  doubtful. 

DCCXV. 
OJpf.  cation  of  the  Laryngeal  Cartilages. 

This  is  an  affection  met  with  from  the  middle 
to  an  advanced  period  of  life.  It  is  connected 
with  the  former  affection,  and  the  bony  difpofition 
of  the  gland  extends  in  its  progrefs  to  the  larynx. 
Afluming  the  nature  of  bone,  the  cartilages  are 
liable  to  its  changes,  fufFcring  exfoliation,  and 
being  thrown  out  by  an  effort  of  coughing;  but 
this  procefs  of  exfoliation  is  extremely  rare,  though 
it  has  been  known  to  occur. 

Symptoms. 

The  chief  marks  of  this  ftate  are  denoted  by 
the  change  of  the  voice,  which  becomes  either 
rough  and  hoarfe,  or  changed  into  a  whifper  from 
the  want  of  pliancy  in  the  organ.    The  ligaments* 
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remain  in  their  natural  (late ;  but  by  this  change 
the  power  of  fwallowing  becomes  loft,  and  death 
enfues  from  this  caufe. 

dccxvi. 

Ulceration  of  the  Larynx. 
The  inflammation  of  the  larynx  is  apt  to  ter- 
minate in  fuppuration,  and  the  feat  of  the  latter 
is  the  facculi  laryngis.  Ulceration  becomes  a  con- 
fequence,  which  {hews,  by  the  thickening  of  the 
furrounding  parts,  a  fcrofulous  difpofition. 

Symptoms. 

The  fymptoms  of  this  affection  are  fixed  pain 
in  the  fituation  of  the  larynx,  dyfpnaea,  change  of 
voice,  and  fymptomatic  fever. 

DCCXVII. 

Inflammation  of  the  Trachea. 
This  ftate  is  marked  by  its  increafed  vafcularity, 
and  its  changing  its  natural  white  pulpy  appear- 
ance. The  confequence  of  this  is  an  increafed 
fecretion,  as  its  cavity  is  filled  with  mucous  fluid, 
occafionally  with  pus,  both  fluids  containing  glo- 
bules of  air.  This  is  its  fituation  in  cattarrh;  and 
in  the  advanced  ftages  of  confumpticn,  along  with 
hoarfenefs,  from  a  fimilar  ftate  of  the  larynx,  and 
forcnefs  along  the  trachea. 

Symptoms'. 

The  general  fymptoms  of  cattarrh  mark  this 
ftate  ;  and  when  the  forenefs  extends  down  the 
middle  of  the  cheft,  the  inner  tracheal  membrane 
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is  inflamed.  The  fubflding  of  the  inflammation 
does  not  for  fome  time  remove  the  increafed 
fecretion.  The  inflammation  in  confumptive  cafes 
is  chronic,  and  long' continued. 

DCCXVIII. 

Morbid  L  itiing  of  the  Trachea. 
In  fome  few  difeafes  there  is  an  appearance  of 
a  yellowifli  and  pulpy  matter,  which  is  fuppofed 
to  be  owing  to  an  increafed  quantity  of  mucus, 
and  that  dried  upon  the  trachea,  and  which  ap- 
pears in  the  form  of  a  membrane.  But  it  is 
doubtful  whether  it  is  owing  to  mucus,  or  we  are 
rather  to  confider  it  as  a  crutt  formed  by  an  in- 
flammatory exudation,  juft  as  in  the  peritoneum 
or  pleura  there  is  difcharged  a  liquor  which  gra- 
dually infpifiates  and  forms  a  cruft  of  the  lym- 
phatic part  of  the  blood  •,  and  upon  expofing  the 
blood  in  the  trachea  to  ardent  fpirits,  it  gets  a 
confiderable  degree  of  hardnefs,  while  we  do  not 
obferve  fo  great  a  change  produced  upon  mucus 
by  fuch  an  addition. 

In  fome  of  thefe  difeafes,  a  few  authors  have 
conftdered  the  cruft  as  the  caufe  of  the  difeafe, 
though  it  is  rather  to  be  viewed  as  the  efFe£r.  j 
and  though  we  could  remove  the  crult  by  a  wifh, 
we  could  not  cure  the  patient,  nor  does  the  danger 
depend  upon  the  incruftation.  In  children  dying 
of  the  croup,  the  paflage  for  the  air  is  not  inter- 
cepted by  the  membrane.   Thefe  membranes  may 

*3 


ccccxxii       MORBID  ANATOMY. 

feparate  from  the  trachea,  and  be  a  caufe  of  much 
uneafinefs  j  and  it  may  happen  that  in  collecting 
they  may  ftick  in  the  larynx  and  fuffocate  the 
patient ;  but  they  are  no  more  the  caufe  of  the 
difeafe  than  a  furred  tongue  in  a  fever  is  to  be 
confidered  as  the  caufe  of  the  fever. 

Symptoms. 

The  fymptoms  of  croup  with  which  this  ap- 
pearance is  attended,  are  difficult  refpiration,  ftri- 
dulous  wheezing,  cough,  hoarfe  voice,  general 
fever,  with  the  occafional  expectoration  of  pus, 
and  a  whitifh  membrane. 

DCCXIX. 
'Tracheal  Polypus. 

A  layer  of  coagulable  lymph  is  found  often 
to  line  the  internal  furface  of  the  trachea  and  its 
branches,  without  any  other  morbid  appearance 
affecting  the  membrane.  This  affection  (hews 
no  marks  of  inflammation,  and  is  of  long  con- 
tinuance. At  other  times,  a  more  folid  fubftance 
fills  the  fame  fituation.  In  both  cafes  the  vefl'els 
feem  to  difplay  a  peculiar  action  in  feparating 
the  coagulable  lymph,  which  is  coughed  up  in  a 
tubular  form,  and  has  been  termed  a  polypus. 

Symptoms. 

The  marks  of  this  affection  are  difficult  breath- 
ing, a  dry  cough,  an  increafed  pulfe,  without  any 
attending  figns  of  inflammation,  and,  at  times, 
pieces  of  the  polypus  coughed  up. 
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DCCXX. 

Tracheal  Schirrus. 
By  this  affection  the  paffage  of  the  trachea  is 
narrowed,  its  fubftance  thickened,  and  its  inner 
membrane  formed  into  hard  tubercles.  Along 
with  this,  fwelling  of  the  neighbouring  lymphatic 
glands  is  confpicuous. 

Symptoms. 

The  maiks  of  this  Hate  cannot  be  certainly  de- 
termined, for  the  fame  fymptoms  will  attend  as 
mark  fome  of  the  preceding  affections. 

DCCXXL 
OJfification  of  the  Tracheal  Rings. 

This  ftate  will  be  little  attended  to  when  flight; 
but,  when  i'o  confiderable  as  to  affect  the  func- 
tions of  the  part  by  leffening  the  flexibility  of  the 
membrane,  its  cavity  will  not  contract  in  the 
neceffary  degree.  The  air  and  mucus  form  the 
pulmonary  cavity. 

Symptoms. 

The  accumulation  of  mucus,  or  rather  its  dif- 
ficult difcharge,  will  be  the  only  leading  mark  of 
this  morbid  affection. 

DCCXXII. 
Ulcer  of  the  Trachea. 
The  trachea,  like  other  paffages,  is  liable  to 
ulceration,  though  this  moft  frequently  fpreads 
from  the  sefophagus  to  it,  and  the  difeafe  falls  to 
be  confiuered  under  the  sefophagus. 
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DCCXX1IT. 

Aphthous  JEfophagus. 
A  layer  of  coagulable  lymph  is  found  to  extend 
from  the  mouth  over  the  refophagus,  and  even  to 
occupy  the  alimentary  canal.  This  appearance 
forms  what  is  named  aphthx.  An  increafed  vaf- 
cularity  attends  it,  though  lefs  confpicuous  in  the 
scfophagus  than  in  the  other  parts,  and  it  gene- 
rally difappears  after  death. 

Symptoms. 

The  fymptoms  of  this  affection  are  known  by 
ihe  appearance  of  the  mouth. 

DCCXXIV. 
Spafm  of  the  JEfophagus. 
Irregular  contraction  of  its  mufcular  fibres  at  a 
particular  part,  is  common  in  hyfterical  patients, 
which  continues  after  death,  and  gives  a  hardnefs 
of  feel.  This  may  accordingly,  often  repeated, 
Jay  the  foundation  of  permanent  difeafe,  and  ex- 
cite inflammation  fo  as  to  terminate  in  fome  of  it& 
fecondary  confequences. 

Symptoms. 

This  flate  is  marked  by  occafional  difficulty  of 
fvvallowing,  fudden  in  its  attack,  and  fudden  in 
its  remifnon  ;  neither  is  there  any  change  of  the 
general  health. 

DCCXXV. 
Partial  Stritlure  of  the  JEfophagus. 
A  najrownefs  of  this  canal  at  a  particular  place, 
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is  totnetimes  formed  by  a  puckering  cf  the  inner 
membrane  to  fuch  a  degree  as  hardly  to  allow 
a  pea  to  pafs  ;  and  no  other  attending  morbid 
change  feems  connected  with  it,  to  account  for 
the  altered  organization.  This  affection  is  flow  in 
its  progrefs  for  a  period  okyears. 

Symptoms. 

The  conftant  difficulty  of  fwallowing,  and  the 
long  period  of  its  duration,  are  the  only  leading 
fymptoms  of  this  complaint. 

DCCXXVR 
Ulcerated  Stritlure  of  the  JEfophagus. 
Ulceration  of  the  jefophagus  is  the  moft  com- 
mon morbid -change  confpicuous  in  this  part,  and 
it  is  generally  preceded  by  its  fchirrous  (late, 
confequently,  by  a  thickening  of  the  fubftance 
to  a  greater  or  lefs  extent.    This  thickening  is 
either  of  a  hard  uniform  fubftance,  or  of  a  mem- 
branous griftly  nature.    By  this  circumtlance  a 
contraction  of  the  paflage  is  induced,  and  often 
an  almolt  total  obliteration  takes  place.  The 
moft  frequent  points  of  ulceration  are  the  upper 
and  lower  parts  of  the  scfophagus,  from  the  ar- 
rangement of  their  mufcular  fibres  rendering  them 
more  liable  to  be  affected  by  irritation.  Ulcera- 
tions here,  however,  are  generally  induced  by  no 
apparent  caufe;  and,  when  affe£ting  the  upper  part, 
they  extend  to  the  thyroid  gland,  which  affumes 
the  fchirrous,  and  afterwards  the  ulcerated  ftate» 
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$ymptc0U. 

This  difeafe  is  marked  by  its  gradual  progvefs. 
The  difficulty  of  fwallowing,  at  firft  flight,  gra- 
dually increafes.  In  the  advancement  of  the  dif- 
eafe  the  food  becomes  rejected,  and  there  is  feen, 
along  with  it  the  occafional  appearance  of  pus. 
The  pulfe  is  increafed,  emaciation  takes  place  to 
an  extreme  degree  •,  the  neighbouring  parts,  from 
irritation,  fhew  an  increafed  difcharge ;  hence 
cough  and  hawking  arifes.  Little  nourifhment 
is  received,  and  yet  the  fenfe  of  hunger  is  not 
great. 

dccxxvit. 

Cartilaginous  uEfoplagus,. 
The  converfion  of  the  sefophagus  into  cartilage 
is  only  very  partial,  and  may  be  confidered  as  a 
greater  degree  of  fchirrous  or  griflly  hardnefs  in  a 
particular  point. 

Symptoms. 

The  fame  fymptoms  ciftinguifh  it  as  fchirrus 

before  ulceration.. 

DCCXXVIII. 
Fungous  Pharynx. 
Fungofity  of  the  pharynx,  to  a  certain  extent, 
though  rare,  has  been  met  with.  On  difTe£tion 
it  difplays  a  fibrous  ftru£Vure,  with  its  furface 
more  or  lefs  ulcerated.  A  fcrofulous  tumor  has. 
been  obferved  in  the  fame  fituation. 
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Symptoms. 

The  fymptoms  are  much  the  fame  as  thofe  of 

the  icfophagus. 

DCCXXIX. 

Dilated  Pharynx. 
A  dilatation  of  the  lower  end  of  the  pharynx, 
forming  a  pouch,  occafionally  appears  where  a 
nucleus  firll  gives  a  predifpofition  to  it,  by  form- 
ing a  fmall  bed.  Thus  it  has  arifen  from  the 
ftoppage  of  a  cherry-ftone  at  this  part,  which, 
though  removed  in  a  few  days,  left  a  fmall  cavity. 
By  this  occafion  was  given  for  the  conftant  retting 
of  the  food  in  future  there;  and  the  fubfequent 
change  was  of  courfe  a  gradual  confequence. 

Symptoms. 

The  only  marks  of  this  (late  are  the  difficulty 
of  food  palling  into  the  refophagus,  and  at  laft 
becoming  fo  difficult  as  to  deftroy  the  patient. 

DCCXXX. 

Vena  Azygcs  enlarged. 
This  vein  has  been  occafionally  known  to  be 
varicofe,  and  alfo  a  rupture  of  it  to  take  place. 

Symptoms. 

No  external  marks,  however,  can  give  evidence 
of  this  ftate. 

DCCXXXT. 
Enlarged  Thoracic  Duel. 
The  chief  morbid  change  on  this  part  is  its 
varicofe  ftate,  and  without  any  other  appearance 
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of  difeafe.    This  can  be  known  by  no  external 
fymptoms. 

DCCXXXII. 

OhJlruEied  Thoracic  DuB. 
An  obftru&ion  of  the  thoracic  dn&  has  been 
feen  by  the  depofition  of  an  earthy  matter  in  it. 
It  is  only  partial,  and  by  its  branches  the  nourifh- 
ment  is  ftill  conveyed  to  the  fyitem.  Rupture  of 
it,  though  a  rare  occurrence,  has  been  alfo  known. 

DCCXXXIII. 
Afcitic  Abdomen. 

Dropfy  of  the  abdominal  cavity  is  more  frequent 
than  elfewhere,  and  appears  at  every  age,  and  in 
both  fexes.  Middle  and  advanced  life  are  its  mcft 
common  times  of  attack. 

By  the  diftention  of  the  abdominal  cavity,  the 
fuperficial  veins  are  ften  turgid  with  blood,  the  (kin 
of  the  navel  is  protruied  and  yields  to  preflure, 
though  this  is  not  a  conrtant  fymptom.    On  open- 
ing the  cavity  of  the  abdomen,  the  aqueous  fluid 
difcovered  is  of  a  brownifh  colour,  though  vary- 
ing according  to  circumftances.    An  affection  of 
the  liver  gives  it  a  yellowifh  or  greenifh  hue.  At 
times,  alfo,  it  ii  of  a  chocolate  or  coffee  colour. 
Where  no  difeafed  vifcera  attend,   the  morbid 
accumulation  refembles  the  ferum  both  in  colour 
and  properties.    The  accumulation  of  the  abdo- 
men often  produces  contraction  of  the  inteflinal 
canal.  The  liver,  or  fome  of  the  other  vifcera  in  a 
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fchirrous  ftate,  is  commonly  connected  with  acites, 
though  not  always.  Accumulation  of  water,  alfo, 
in  the  other  cavities,  is  frequently  confpicuous, 
particularly  in  the  chefl  and  lower  extremities. 

Symptoms. 

The  fymptoms  of  afcites  are,  a  diflended  fluc- 
tuation on  applying  the  hand  to  the  belly  and 
flriking  it  with  the  other,  paucity  of  urine  and 
high  colourcdjthirft,  and  fenfe  of  hear,  with  fome 
frequency  of  puife.  In  the  advanced  ftage  re- 
fpiration  is  impeded. 

dccxxxiv. 

Inflamed  Perhifhtum. 

The  peritoneum  is  leis  fubject  to  inflammation 
than  the  pleura,  and  it  occurs  at  times  in  both 
fexes,  though  women  after  parturition  are  pecu- 
liarly predilpofed  to  it.  The  inflamed  perito- 
neum appears  thick,  pulpy,  and  lefs  tranfparent, 
with  an  increafed  vafcularity.  The  inflammation 
never  extends  to  the  mufclts,  but  it  affects  the 
inteltinal  canal,  and  penetrates  through  the  coats 
of  the  b.iwels. 

The  extent  of  pentonieal  inflammation  varies, 
being  nt  one  time  flight  and  partial,  at  another 
great,  and  general  over  its  furface.  When  chiefly 
affecting  the  inteftinal  divifion,  broad  bands  of 
inflammation  are  formed,  which  obferve  the  courfe 
of  the  intellines,  ariid  are  formed  by  the  contact  of 
the  diffcttUt  iiueiliual  portions  ;  and  the  inteftines, 
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when  examined,  are  no  way  thickened  in  their 
texture  by  the  progrefs  of  the  inflammation  ;  but, 
where  the  inflammation  is  evident,  the  interlines 
acquire  a  thicknefs  and  maH'y  feel,  in  confequence 
of  increafed  action  of  veflels  and  extravafation. 
The  peritonxal  appendages,  or  the  mefentery 
and  mefocolon,  are  much  thickened,  as  well  as 
the  omentum  ;  and  this  may  be  afcribed  to  the 
extravafation  of  coagulable  lymph  that  takes  place 
to  this  cellular  fubftance.  Befides  thefe  changes, 
different  portions  of  the  vifcera  are  often  glued 
together  by  a  yellowiih  pulpy  matter,  varying  in 
its  degree  of  thicknefs  in  different  cafes  by  the 
coagulable  lymph  of  the  bloocl  5  and  with  this 
there  is  effufed  a  brownifh  fluid  in  the  cavity  of 
the  abdomen,  of  a  ferous  nature,  mixed  with 
threads  of  coagulable  lymph,  and  occafionally  pus, 
by  which  it  is  rendered  turbid.  Thefe  extra- 
vafations  often  extend  in  proportion  to  the  ap- 
parent degree  of  inflammation.  Pus  and  air  are 
alfo  part  of  the  collection  met  with  here,  the 
latter  being  moft  common  in  flight  cafes. 

Symptoms. 

The  marks  of  peritoneal  inflammation,  arc  pain 
of  the  abdomen,  with  fome  fwelling,  and  much 
forenefs  to  the  touch.  The  pulie  is  increafed  and 
hard,  with  other  general  marks  of  fever,  aiwT mod 
commonly  coftivenefs.  In  flight  cafes,  the  fyrnp- 
toms  are  often  hardly  perceptible,  and  hence  the 
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difeafe  is  found  highly  infidious,  and  its  true 
nature  only  difcovered  by  diflection. 

DCCXXXV. 
Abdominal  Adhefions. 
The  effect  of  peritoneal  inflammation,  where 
not  fatal,  and  much  coagulable  lymph  is  thrown 
out,  is  to  form  a  fine  tranfparent  membrane, 
which  is  the  medium  of  adhefion.  This  procefs 
foon  taktfs  place,  and  the  membrane  pofieircrs  the 
fame  appearance  as  cellular  membrane  in  other 
parts,  and  poflefles  a  fufficient  {hare  of  vafcularity. 
Hence  it  can  be  injected,  and  (hows  alfo  a  rednefs 
when  inflamed.  This  membrane  alfo  elongates 
with  the  acYion  of  the  vifcera  ;  and  though  joining 
them  together  more  or  lefs,  it  is  attended  on  that 
account  with  lefs  inconvenience  than  might  be 
fuppofed. 

Symptoms. 

No  peculiar  fymptoms  attend  the  prefence  of 
adhefion. 

dccxxxvl 

Scrofulous  Accumulation  on  the  Peritoneum. 
A  white,  foft,  granulated  matter,  appears  at 
times  behind  the  peritonaeum,  and  feems  very 
univerfally  extended,  formed  in  one  large  thick 
mafs,  or  in  fmall  ones.  The  omentum  feems 
entirely  changed  into  this  fubftance.  The  morbid 
change  feems  to  refemble  that  of  the  abforbent 
glands  in  other  fituations. 
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Symptoms. 

This  appearance  is  marked  by  no  peculiar  fymp- 
toms. 

DCCXXXVII. 

Cancer  of  the  Peritoneum. 
Small  cancerous  tumors  are  found  at  times  ad- 
hering to  the  peritonaeum,  hard  and  white  in  their 
ftru&ure,  and  occupying  that  part  in  the  region 
of  the  ftomach.  This  cannot  be  traced  by  any 
certain  marks.  Scrofulous  tumors  have  been  alfo 
obferved  here. 

DCCXXXVIII. 

Abdominal  Hydatids. 
Abdominal  hydatids  are  found  occupying  the 
whole  of  the  cavity.  They  are  connected  with 
fome  of  the  vifcera,  to  which  they  owe  their 
formation  ;  and  they  particularly  proceed  from  the 
ftate  of  the  liver  and  fpleen. 

Symptoms, 

This  difeafe  is  to  be  diftinguifhed  from  afcites 
by  an  indiftindt  fluctuation,  on  examining  as  in 
afcites ;  or  by  none  at  all,  by  the  commencement 
of  fwelling  in  a  fixed  point,  from  which  it  be- 
comes diffufed.    From  ovarial  dronfv  it  is  dif- 

I  J 

tinguifhed  by  the  latter  commencing  in  the  fide, 
and  gradually  extending  from  that  over  the  ab- 
domen, while,  in  hydatids,  the  fwelling  is  from 
the  upper  pirt  of  the  belly,  or  region  of  the  liver, 
fpreading  downwards.  This  difeafe,  however,  may 
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begin  at  any  part  of  the  belly,  which  renders 
all  its  diftindtions  doubtful. 

DCCXXXIX. 
Abdominal  Accumulation  of  Air. 
Air  is  occafionally  collected  in  the  abdomen, 
without  any  in  the  inteftines.  The  collecTton, 
however,  is  moft  common  in  the  inteftines,  by 
which  they  become  diftended,  and  their  coats 
thinned;  and  on  examining,  it  is  impoflible  to  fay 
whether  this  accumulation  takes  place  in  the  ab- 
domen or  the  bowels. 

DCCXL. 

Moreid  Changes  of  the  Stomach. 
I  Inflammation. 

General  inflimmation  cf  the  ftomach  is  always 
the  effedl  of  poifon,  and  therefore  not  fo  frequent; 
but  partial  inflammation  is  a  common  occurrence. 
In  the  latter  cafe,  the  inflammation  is  feJdom 
violent.  The  external  futface  fhews,  at  this  part, 
an  increafed  vafcularity  ;  and  on  opening  the  or- 
gan, its  fubftance  is  here  thickened.  The  inner 
membrane  acquires  confidtrable  rednefs,  with  fume 
degree  of  bloody  extravafation.  Common  inflam- 
mation feldom  terminates  in  pus  or  gangrene. 
From  arfenical  poifon,  the  mod  violent  inflamma- 
tion of  this  organ  takes  place.  Much  rednefs, 
and  thickening  of  its  fubftance,  is  produced  along 
with  bloody  extravafation.  Part  of  the  inner  mem- 
brane is  alfo  occafiomtlly  deftroyed,  and  a  thin 
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layer  of  coagulable  lymph  at  times  thrown  out  on 
the  furface  of  the  organ.  When  the  fubflance  has 
paffed  farther  than  the  ftomach,  ulceration  of  the 
inteftines  has  occurred.  It  has  been  particularly 
obferved  in  the  rec"tum. 

Symptoms. 

Inflammation  of  the  ftomach  is  marked  by  pain 
in  the  epigaftric  region,  increafed  on  fwallowing, 
by  vomiting,  and  hiccup,  with  a  frequent  fmall 
hard  pulfe,  by  much  heat  and  thirft,  and  by  an 
uncommon  fenfe  of  debility.  In  cafes  of  arfenic, 
thefe  fymptoms  rife  to  a  ft  ill  more  violent  degree. 

DCCXLI.  .  j 

Hydrophobic  Affetlion  of  the  Stomach. 
Diffe&ions  of  hydrophobic  patients  fhew  the 
ftomach  inflamed  at  the  cardia  and  great  end,  and 
this  inflammation  feems  to  defcend  from  the  pha- 
rynx and  aefophagus.  The  inflammation  is  gene- 
rally of  the  erifipelatous  kind. 

Symptoms. 

Hydrophobia  is  peculiarly  marked  by  the  mor- 
bid averfion  at  fluids,  by  the  difficulty  of  fwallow- 
ing, and  by  the  ftrong  derangement  of  the  mind, 
attending  this  (late. 

DCCXLN. 

Ulcers  of  the  Stomach. 
Ulcers  of  the  ftomach  occafionally  appear  on 
diflVtlion,  and  they  either  refemble  ihofo  on  other 
parts  of  the  body,  or  they  appear  as  if  a  part 
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had  been  cut  out  with  a  knife.  Thefe  ulcers 
at  times  only  corrode  part  of  the  coats,  at  other 
times  they  make  a  hole  in  the  organ.  In  the 
vicinity  of  this  ulcer  the  coats  of  the  ftomach  clif- 
play  fometimes  a  thinnefs,  at  other  times  they 
are  thickened,  and,  on  other  occafions,  they  pre- 
ferve  the  natural  ftate. 

Symptoms. 

The  fymptoms  of  this  affection  are,  pain  of  the 
flomach  and  rejection  of  food,  while  no  plan  of 
treatment  gives  relief.  The  difeafe  is  generally 
flow  in  its  progrefs. 

DCCXLIII. 
Sch'irrus  and  Cancer  of  the  Stomach. 
This  difeafe  is  difplayed  chiefly  in  men  in  ad- 
vanced life.    Although  without  predifpofition,  in- 
temperance cannot  be  confidered  as  its  caufe,  ic 
then  has  confiderable  influence.    Schirrus  of  this 

■ 

organ  is  moft  commonly  partial,  and  the  limits 
between  the  difeafed  and  found  part  of  the  organ 
are  generally  very  diftinctly  marked.  In  partial 
fchirrus,  the  pylorus  is  the  part  mod  affected, 
from  the  more  glandular  nature  of  its  ftructure. 
Ey  this  affection  the  thicl-.r<efs  and  hardnefs  of  that 
part  of  the  organ  is  increafed ;  and  when  cut  into, 
the  original  ftructure.,  though  {till  diftinct,  is  al- 
tered in  appearance  by  the  peritonseal  covering 
acquiring  a  gridly  hardnefs,  and  the  thickened 
mufcular  part  being  interacted  with  ftrong  mem. 
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branous  fepta;  while  the  inner  coat,  befides  being 
thick  and  hard,  is  towards  the  gaftric  cavity  fome- 
what  tuberculated.  The  ulceration  of  this  changed 
and  thickened  texture  on  the  furface  conftitutes 
cancer,  and  fungus  frequently  proceeds  from  pro- 
ceffes  of  the  inner  membrane.  The  organ  is,  in- 
deed, often  entirely  changed  into  a  mafs  of  a 
whitifh  or  brown  colour,  or  converted  into  a  fub- 
ftance  fomewhat  cartilaginous.  In  this  morbid  ftate 
the  neighbouring  abforbent  glands  are  enlarged. 

Symptoms. 

Cancer  of  the  ftomach  is  attended  with  pain  of 
the  organ,  with  the  rejection  of  what  is  taken, 
and  frequently  with  the  vomiting  of  a  coffee- 
coloured  fluid.  Emaciation,  and  fallow  counte- 
nance, are  attending  fymptoms,  with  frequency  of 
pulfe,  and  the  formation  of  hectic.  No  peculiar 
fymptoms  mark  the  difeafe  where  unaccompanied 
with  ulceration. 

DCCXLIV. 
Small  Tumor  of  the  Stomach. 
An  occafional  appearance  of  fcliirrofity,  dif- 
ferent from  the  former  affection,  is  met  with  in  a 
fmall  tumor  the  fize  of  a  walnut,  while  the  reft  of 
the  organ  is  entirely  in  a  healthy  ftate.  What 
effects  this  tumor  may  have  under  the  influence  of 
irritation  in  difordering  the  functions  of  the  organ, 
have  not  been  afcertained.  Mechanical  means 
may  produce  a  preternatural  cavity  in  the  ftomach, 
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or  a  pouch.  Where  that  occurs,  the  coats  of  it 
are  thinner. 

DCCXLV. 

Stricture  of  the  Pylorus. 
Stricture  of  the  pylorus  oftener  occurs,  than  at 
the  cardia,  as  the  fibres  poflefs  ftronger  powers 
of  contraction  •,  and  it  has  been  found  fo  great  as 
hardly  to  admit  a  goofe  quill  to  pafs  from  the 
ftomach  into  the  duodenum. 

Symptoms* 

The  chief  fymptoms  of  this  Rate  will  be  the 
rejection  of  every  thing  taken,  and  fixed  pain  in 
that  part ;  while  the  body,  from  being  deprived  of 
its  nourishment,  foon  declines. 

DCCXLVI. 
Altered  Capacity  of  the  Stomach. 
The  ftomach  is  fometimes  fo  contracted  as  not 
to  exceed  the  fize  of  a  fmall  inteftine,  and  on 
other  occafions  its  dimenfions  are  equally  enlarged. 
Thefe  appearances  are  not  the  effect  of  difeafe, 
but  depend  on  an  irregular  contraction  or  relaxa- 
tion of  the  mufcular  fibres  at  the  period  of  dif- 
folution.    The  (late  of  dilatation  is  mod  frequent. 
DCCXLVII. 
Dijlenfion  of  the  Stomach. 
Though  generally  flaccid  and  empty  at  death, 
this  organ  is  alio  found  occafionally  diftended  with 
air,  and  this  air  is  commonly  extricated  from  the 
contents  of  the  ftomach,  or  from  its  circulation. 
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Symptoms. 

The  fymptoms  of  this  ftate  are  external  fwell-. 
ing  of  the  epigaftric  region,  with  a  fenfe  of  dif- 
tention  and  wind  palling  up  by  the  acfophagus; 
occafional  pains  alfo  occur  in  the  ftomach,  the 
effect  of  fpafm. 

DCCXLVIII. 
Solution  of  the  Stomach. 

On  examining  the  great  end  o£  the  ftomach 
after  death,  from  the  action  of  the  gaftric  fluid, 
there  its  coats  appear  thin,  tranfparent,  and  pulpy; 
and  at  times  the  ftomacji  has  been  completely 
dififolved  by  the  fame  caufe,  and  its  contents 
effufed  into  the  abdomen.  In  the  fame  way  it  is 
known  to  act  on  the  neighbouring  vifcera,  which 
fuffer  a  partial  folution.  This  effect  only  happens 
in  thofe  who  have  died  in  health,  and  whofe 
ftomachs  have  not  been  impaired  by  difeafe. 

Fatty  tumours,  biliary  calculi,  and  puftular  ap- 
pearances, are  alfo  met  with,  though  very  rarely, 
on  examining  the  ftomach  after  death. 

DCCXLIX. 

Morbid  Changes  of  the  Intestines. 
Inflammation. 
A  variety  of  caufes  induce  inflammation  here*, 
and  the  appearance  which  fuch  inflammation  pro- 
duces is,  firft,  an  increafed  vafcularity  of  its 
furface,  which  extends  alfo  through  all  its  coats, 
being  frequently  attended  with  bloody  extravafa- 
tion.    While  the  inteftine  is  thus  altered,  the 


MORBID  ANATOMY.  ccccxxxis 


peiitonaeum  is  often  little  affected ;  but,  at  other 
times,  it  is  alfo  inflamed,  and  covered  with  co- 
agulable  lymph,  which  is  frequently  thrown  out 
upon  the  furface  of  the  villous  membrane.  In 
more  violent  cafes,  the  inteftine  receives  an  addi- 
tional thicknefs  and  weight,  with  its  colour  much 
darkened  from  extravafation,  fo  as  almoft  to  re- 
femble  gangrene. 

Inflammation  of  the  inteftine  commonly  paffe3 
into  a  fecondary  ftage,  or  fuppuration,  and  ul- 
ceration, particularly  where  the  inflammation  at- 
tacks the  internal  membrane ;  and  this  fecondary 
ftate  never  commences  on  the  external  membrane. 
The  great  inteftines  are  more  fubjecl:  to  this  ter- 
mination of  it  than  the  fnvill  ones. 

Ulceration  of  the  inteftines  is  attended  with 
confiderable  variety  in  its  appearance,  difplaying 
at  one  time  a  thickened  ragged  edge,  at  other 
times  being  little  changed  from  the  internal  ap- 
pearance, and  fometimes  fmooth,  as  if  a  fection 
had  been  made  with  a  knife.  In  the  progrefs,  the 
inner  membrane  hangs  frequently  in  fhreds,  or  is 
dripped  entirely  from  the  inteftine,  leaving  the 
mufcular  furface  bare.  Ulceration  of  the  inteftine 
either  terminates  by  erofion,  fo  that  the  inteftinal 
contents  pafs  into  the  abdominal  cavity,  or  adhe- 
fion  is  formed  by  the  ulcerative  inflammation  to 
fome  neighbouring  part,  and  thus  a  new  commu- 
nication or  pafiuge  is  eftablifhed.    Such  commu- 
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nication  is  generally  the  means  of  fupporting  life 
longer  than  otherwife. 

From  its  peculiar  fecretion  and  flructure,  the 
inner  inteftinal  membrane  is  more  fubje£t  to  ul- 
ceration than  any  other  in  the  body.  But,  initead 
of  ulceration,  a  more  common  termination  of  in- 
teftinal inflammation  is  by  gangrene,  the  part  af- 
fuming  a  black  livid  colour,  and  lofing  all  tenacity, 
which  is  the  chief  mark,  more  than  the  colour, 
of  this  ftate.  The  confequence  of  gangrene  here, 
is  the  formation  and  accumulation  of  a  confiderable 
quantity  of  air  in  the  inteftinal  cavity.  The  gan- 
grenous part,  when  completely  mortified,  has  been 
known  to  feparate  from  the  reft,  and,  though 
fatal  in  the  event,  to  be  expelled  by  the  anus. 

Symptoms. 

Inflammation  of  the  inteftines  is  known  by- 
acute  abdominal  pain,  vomiting  and  coftivenefs, 
with  heat  and  thirft.  The  pulfe  here  is  generally 
frequent,  fmall,  and  hard. 

DCCL. 

Iniiif-ftifccption  of  the  Inteftines. 
This  affe£tion  confifts  in  the  paflage  of  one 
portion  of  the  gut  within  another  for  fome  length, 
dragging  after  it  its  part  of  the  mefentery  ;  and 
the  received  portion  is  commonly  in  a  contracted 
ftate,  being,  for  the  mo  ft  part,  an  upper  portion 
failing  into  an  under  one;  though  this  is  not 
always  the  cafe.    The  moft  frequent  fort  of  in- 
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tuf-fufception  is  the  fmall  inteftine,  particularly 
where  the  ilium  terminates  in  the  colon.  Intuf- 
fufception  is  fometimes  difentangled  by  the  natural 
periftaltic  a&ion,  but  more  frequently  from  the 
degree  of  inflammation  the  parts  thicken,  and  are 
glued  by  adhefions  producing  fatal  obftru&ion  of 
the  paflage  of  the  inteftine. 

Symptoms. 

Intuf-fufception,  in  its  advanced  ftage,  is  marked 
by  the  fame  fymptoms  as  inteftinal  inflammation; 
but,  from  the  ftate  of  the  parts,  and  their  form- 
ing adhefions  in  confequence  of  inflammation,  it 
is  more  fatal. 

DCCLI. 

Concretions. 

Several  concretions  are  met  with  in  the  inter- 
lines, and  they  are  by  no  means  a  rare  occur- 
rence.   Moft  of  them  have  nuclei,  and  we  may 
fuppofe  them  in  others,  where  they  feem  to  be 
wanting ;  for  we  can  imagine  a  clot  of  blood  to 
ferve  as  a  nucleus  which  may  afterwards  fhrink, 
fo  that  we  can  fcarcely  perceive  it  on  cutting 
the  ball.    Id  order  to  give  fome  kind  of  idea  of 
one  way  in  which  fuch  balls  may  be  formed,  we. 
perceive  in  balls  taken  from  the  ftomach  of  a  cow, 
that  they  are  plainly  compofed  of  hairs  that  are. 
always  of  the  fame  colour  with  thofe  on  the  fur^ 
face,  and  thefe  are  formed  by  the  animal  licking, 
itfelf  j  the  hairs  are  determined  to  the  throat  part. 
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by  the  rugte  of  the  mouth,  &c.  and  fo  come  to  be 
collected  in  the  ftomach.  In  like  manner  we  may 
imagine  concre  tions  formed  within  ourfelves,  but  we 
are  not  to  imagine  that  the  undigefted  and  fibrous 
part  of  the  aliment  alone  formt  the  concretions,  there 
may  be  fuch  an  attraction  of  the  nucleus  to  parts 
of  the  aliment  as  takes  place  in  the  vefica  urinaria: 
fo  within  our  alimentary  canal  are  found  the  in- 
cruftid  feeds  of  goofeberries,  and  feveral  concre- 
tions which  refemble  gall  (tones,  or  fuch  con- 
cretions as  are  found  in  the  falivary  ducts.  If  we 
fuppofe  thefe  to  form  in  the  ftomach,  yet  they 
fcarcely  flop  till  they  come  very  low,  and  are  mod 
frequently  found  in  the  great  inteflines,  particu- 
larly in  the  beginning  of  the  colon,  in  the  caput 
coli  more  efpecially,  or  in  the  caput  csecum  coli, 
where  they  are  very  much  out  of  the  circulation 
of  the  food,  and  the  caput  coli  is  fometimes  found 
at  the  fame  time  of  very  confiderable  fize. 

Sytnptotns. 

We  could  judge  of  this  difeafe,  if  a  perfon, 
without  feeming  to  have  any  great  weaknefs  in 
fhe  ftomach,  or  being  fubjec~t  to  nervous  com- 
plaints, has  a  frecment  pain.  If  this  is  fituated  in 
one  particular  part  of  the  inteflines,  and  remains 
there  for  a  confiderable  time,  if  it  comes  in  an 
uncertain  manner,  without  the  patient  being  able 
to  find  a  caufe,  that  no  error  is  committed  in  diet*, 
at  one  time,  perhaps,  the  patient  has  a  loofe  belly, 
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at  another  time  there  is  a  total  ftoppage,  and  that 
made  mechanically,  by  the  ball  blocking  up  the 
pafiage  ;  foon  after  which  there  is  perhaps  a  great 
difcharge  of  the  faeces,  and  that  not  without  a 
great  deal  of  pain  i  and  we  diftinguiih  particularly 
a  ball  of  this  kind,  by  the  patient  feeling  a  pain 
upon  prefling  upon  the  part,  and  we  can  difcover 
a  remarkable  hardnefs.  If  we  find  that  this  ha* 
very  much  changed  its  place,  or  is  fituated  where 
no  folid  bowel  is  to  be  found,  were  it  under  the 
left  ribs,  we  might  apprehend  that  it  was  the 
point  of  the  fpleen  in  a  fchirrous  ftatej  whereas, 
if  we  find  it  at  the  fide  of  the  umbilicus,  we 
would  conclude  that  it  is  owing  to  fuch  a  con- 
cretion. 

DCCLII. 

When  a  ball  of.  this  kind  has  refted  long  in  one 
place,  by  inflammation  and  irritation  the  coats  of 
the  gut  are  thickened;  and  the  fame  caufe  acting, 
the  gut  is  conftricted,  though  the  diameter  of  the 
ball  is  not  at  firft  greater  than  that  of  the  gut:  in 
confequence  of  this  conftridtion  in  it,  it  comes  to 
be  impoflible  for  the  ball  to  pafs,  and  there  comes 
to  be  an  adhsefion  to  the  containing  parts  of  the 
belly. 

DCCLIU.  . 

Worms. 

Next,  we  meet  with  different  kinds  of  worms, 
viz.  the  tape  worm  and  the  ground  worm.   It  has 
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been  imagined  that  the  tape  worm  was  a  chain 
of  animals  totally  diftinct  from  each  other.  Of 
ground  worms,  connected  by  tenacula ;  but,  by 
injecting  the  tape  worm,  there  is  a  real  commu- 
nication between  its  joints,  fo  that  the  whole 
joints  make  but  one  animal,  but  every  joint 
is  at  the  fame  time  capable  of  living,  as  being 
provided  with  a  mouth,  but  they  live  beft  when 
connected ;  for,  fuppofe  that  fome  joints  do  not 
receive  proper  aliment,  they  can  receive  the  nou- 
rifliment  from  the  fuperior  joints. 

DCCLIV. 

It  has  been  imagined  that  it  is  in  a  continual 
(late  of  growing,  by  frefh  additions  to  the  number 
of  joints;  but  we  have  no  proof  of  this;  and  the 
only  queftion  is,  Whether  the  pieces  when  joined, 
have  at  the  end  one  piece  different  from  the  reft, 
by  which  the  animal  lays  hold  of  the  intefltnes  ? 
and  Dr.  Tyflbn  has  in  a  great  meafure  proved  this. 

DCCLV, 

Next,  the  lumbrkust  which  is  efTentially  and 
totally  different  from  the  earth  worm.  This  is 
more  eafily  expelled,  but  it  is  more  dangerous 
than  the  former,  as  preying  not  only  upon  the 
contents,  but  on  the  coats  of  the  inteflines, 
eroding  great  portions  of  the  villous  coat.  Here, 
nuked,  it  generally  flops,  the  other  coats  refilling 
it  from  their  greater  hardnefs,  and  containing  lefs 
of  its  nourifliment  •,  but,  in  fome  cafes,  thefe  too 
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are  found  eroded  and  perforated,  and  we  are  not 
to  conceive  that  this  happens  after  death  when  the 
animal  is  uneafy,  and  wants  to  efcape,  for  we 
have  inftances  where  this  worm  has  made  its  way- 
through  abfcefles. 

DCCLVI. 

Next,  the  nfcaris,  which  appears  only  a  young 
lumbricus,  and  not  a  diftinet  fpecies.  It  has  been 
reprefented  as  having  two  heads,  as  it  burfts  from 
the  corrugation  occafioned  by  its  being  kept  in 
fpirits,  but  in  fiinpe  it  approaches  near  to  the 
lumbricus,  and  we  have  found  them  exilting  at 
the  fame  time. 

DCCLVII. 

Ruptures,  or  hitejlinal  Difplacement. 
A  portion  of  the  abdominal  vifcera  is  frequently 
carried  out  of  the  cavity  from  fome  fuclden  violent 
exertion,  and  lodged  in  a  fac  of  elongated  peri- 
tonaeum, forming  what  is  termed  a  tupture.  This 
difeafe  is  fo  frequent,  that  one  out  of  every  eleven 
is  calculated  to  labour  under  it;  and  though  every 
part  of  the  abdominal  contents  may  be  occafionally 
difplaced  in  this  way,  the  omentum  and  inteftines 
are  mod  frequently  fo.  The  mod  common  places 
of  this  difplacement,  are  the  rings  of  the  muf- 
cles  of  the  abdomen  where  the  fpermatic  chord 
paiTcs,  and  the  round  ligament  in  the  female,  or 
behind  that  ring  at  the  lowefedge  of  the  external 
oblique,  where  the  veflels  pafs  down  to  the  thigh. 

14 
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The  bowels  that  will  mod  readily  fall  out,  arei 

1.  The  turns  of  the  inteftinum  ilium,  the 
mefentery  lengthening  as  we  go  downwards,  fo 
that,  befides  the  end  of  the  ilium  being  nearer  to 
the  ring,  the  mefentery  is  longer. 

2.  The  omentum,  which  is  the  part  mod  fre- 
quently found  in  the  hernial  fac,  and  it  may  carry 
along  with  it  the  large  and  loofe  arch  of  the  colon. 

3.  The  great  fac  of  the  colon  may  fall  down 
from  the  weight  of  the  fceces  pufhing  it  gradually 
lower  down,  and  bringing  it  nearer  to  the  rings 
of  the  mufcles  as  life  advances,  fo  that  elderly 
people  are  particularly  fubjeel:  to  this  complaint. 

When  the  omentum  has  remained  long  in  the 
fac,  it  forms  a  pretty  compact  mafs,  for  the  moft 
part,  though  not  always  adhering  to  the  inner 
furface  of  the  fac  ;  and,  though  occafionally  with- 
out inflammation,  at  other  times  it  is  fo  violent 
as  to  produce  gangrene. 

Along  with  the  omentum,  a  portion  of  the  in- 
teftine  is  often  lodged  in  the  fac,  and  often  the 
inteftine  is  lodged  itfelf,  without  any  omentum. 
The  fize  of  the  portion  varies  in  different  cafes ; 
and  where  the  fun&ions  come  to  be  interrupted 
by  the  preffure  of  the  ring,  or  opening  of  the  fac, 
fo  as  to  induce  inflammation,  the  difeafe  often 
ends  fatally. 

The  appearances  of  inflammation  here  are  the 
.fame  as  formerly  defcribed  •,  and  its  afluming  the 
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ftate  of  gangrene  is  marked  by  its  deep  and  livid 
colour,  by  its  wnrtt  of  tenacity,  and  its  diiteufion 
with  air.  When  the  inflammation  terminates 
favourably,  ftil  adhefions  form,  which  attach  the 
gut  for  ever  after  to  the  inner  furface  of  the  lac. 

The  fac,  or  containing  part,  when  firft  de- 
fcending,  is  a  thin  op  ike  membrane,  of  a  firm 
texture,  and  white  colour,  being  merely  the  peri- 
tonaeum fomewhat  thickened  by  prelfure.  In  cafes, 
however,  of  long  (landing,  its  ftru&ure  becomes 
changed  j  and,  in  confequence  of  thickening,  it 
is  divifible  into  feveral  layers.  Internally,  its 
furface  is  fmooth,  and  is  extended  from  the  inner 
coat  of  the  peritonaeum.  Externally,  the  furface 
is  rough  and  irregular,  and,  at  the  ring,  it  pof- 
fefles  a  narrow  neck,  correfponding  to  the  fitua- 
tion  of  the  parts. 

Symptoms. 

Rupture  is  marked  by  a  pale  fwelling  at  the 
feat  of  the  difplacement,  with  a  flight  occaflonal 
pain  in  it,  diffufed  over  the  belly,  and  the  fwelling 
protruding  with  every  exertion  \  by  its  difappear- 
ance  in  the  horizontal  pofturc,  and  its  admitting 
being  pufhed  up,  though  not  always  when  of  long 
itanding. 

DCCLVIII. 
In  the  ftage  of  ftrangulation,  to  thefe  general 
fymptoms  are  to  be  added  thofe  of  inflammation, 
or  raoft  diftreffing  ficknefs,  vomiting,  obftinate 
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coftivenefs,  with  heat,  third,  and  frequent  fmall 
hard  pulfe,  ending  in  hiccup,  and  the  appearance 
of  yellow  foetid  matter  from  the  mouth.  In  fome 
cafes,  however,  the  pulfe  is  little  increafed. 

DCCLIX. 

Congenita!  Rupture 
Differs  from  the  other  in  the  fac  being  the 
fame  with  that  of  the  te (tides,  arifing  from  the 
opening  at  the  ring  not  clofing  at  birth,  after  the 
defcent  of  the  teftieles,  and  a  portion  of  the  in- 
teftine,  or  omentum,  falling  into  the  elongated 
portion  of  the  peritonaeum. 

Symptoms. 

.  The  chief  mark  of  this  fpecies,  is  its  appearance 
coeval  with  birth. 

DCCLX. 

Schtrrus  and  Cancer  cf  the  Jntejllnes. 
This  affeQion  is  mod  frequent  in  the  large  in- 
terlines in  advanced  life,  and  its  molt  common 
feat  is  the  figmoid  plexus  of  the  colon  or  rectum  ; 
and  this  proceeds  from  the  greater  glandular  ftruc- 
ture,  and  the  narrownefs  of  the  gut  at  the  former 
part.  The  difeafe  is  commonly  here  very  circum- 
fcribed,  though  it  has  been  known  to  extend  fome 
inches;  and  it  differs  in  nothing  from  the  appear- 
ance aflumed  by  the  ftomach  under  the  fame  dif- 
eafe. The  coats  acquire  a  thicknefs"  and  hardnefs; 
the  internal  one,  efpecialiy,  is  formed  into  hard 
irregular  folds,  and  they  are  in  general  divided  by 
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membranous  fepta.  The  ulceration  of  the  inner 
iurface,  in  this  Rate,  produces  cancer  ;  and,  in 
the  advanced  ftage  of  the  malady,  the  ftruclure  of 
the  gut  is  changed  into  a  griitly  hardnefs.  The 
confequence  of  fchirrus  is  a  contraction  of  the  paf- 
fage  of  the  gut,  which  becomes  at  times  aimofh 
obliterated ;  and  above  this  contraction,  it  is 
enlarged  in  the  fame  proportion  from  the  accu- 
mulation that  neceiTarily  takes  place.  Another 
confequence  of  this  affection,  is  the  formation  of 
adhefions  between  it  and  the  neighbouring  vifcera, 
cccafioning  ulceration  to  fpread. 

Symptoms. 

The  progrefs  of  this  difeafe  is  at  far fb  flow,  and 
there  is  little  pain  in  the  part,  the  patient  only 
obferving  a  coftivenefs,  and  fome  difficulty  in  the 
pafTage  of  the  flools.  In  time,  pain  comes  to  be 
felt  in  the  part  on  ftool,  after  which  it  becomes 
relieved.  In  the  ftools,  pus  and  blood  is  occafi- 
onally  mixed,  efpecially  towards  the  termination 
of  the  malady.  The  fallow  countenance  is  here  a 
leading  mark  of  the  difeafe,  with  much  general 
debility  and  qukknefs  of  pulfe.  The  conflitution 
gradually  failing,  the  patient  is  at  laft  cut  off. 

DCCLXI. 
Dyfcnteric  Intejline. 

The  gut  is  here  confuierdbly  thickened  with 
irregular  tubercles  of  a  white  or  yellowifh  colour, 
and  frequently  there  appears  an  abrafion  of  the 
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inner  membrane.  But  the  mod  frequent  appear- 
ance in  fatal  dyfentery  is  increafed  vafcularity 
and  ulceration  of  the  inner  membrane. 

Symptoms.  . 

The  fymptoms  of  dyfentery  are  griping,  and 
often  mod  acute  pains  of  the  belly,  frequent 
evacuations  of  various  matters,  as  mucus,  pus, 
blood,  membranous  fibres,  white  lumps,  and  har- 
dened fceces.  Tenefmus  is  a  conftant  fymptom 
after  ftool,  and  there  is  frequently  more  or  kfs 
general  fever. 

DCCLXII. 

Thickened  Rugated  Membrane. 
This  appearance  confifting  in  the  great  inteftine 
formed  into  broad  thick  folds,  containing  an  accu- 
mulation of  blood,  is  a  rare  occurrence.  On  ex- 
amination, it  is  found  an  accumulation  of  cellular 
matter  behind  the  gut.  Above  the  anus,  alfo, 
little  proceffes  fometimes  grow  from  the  inner 
membrane,  forming  a  circle  acrofs  the  gut. 

Sytnptoms. 

Thefe  changes  are  diftinguifhed  by  no  peculiar 
external  marks. 

DCCLXIII. 

Piles. 

Piles  and  ulcerations  of  the  rr.us  are  common 
difeafes.  The  former  are  foft  tumors  of  various 
fhapes,  fituated  round  the  verge  of  the  anus, 
covered  with  a  fine  {kin,  partly  derived  from  the 
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external  covering  of  the  anus,  and  partly  from 
the  inner  membrane  of  the  gut.  Though  entire, 
through  thefe  tumors  much  blood  is  often  dif- 
charged,  and  they  confift  of  the  veins  round  the 
anus  much  enlarged. 

Such  tumors  alfo  form  within  the  rectum, 
termed  internal  piles,  occafioned  by  an  enlarge- 
ment of  the  veins,  frequent  in  advanced  life, 
which  is  the  common  period  of  their  attack. 
They  are  the  effect  of  long  continued  obftruction 
to  the  return  of  the  blood  from  the  rectum.  On 
this  account  they  are  more  frequent  in  women 
than  in  men,  in  confequence  of  fuch  obftruction 
laid  by  pregnancy,  and  from  the  greater  tendency 
in  women  to  coftivenefs  from  their  mode  of  life. 

Symptoms. 

Piles  are  eafily  known  by  external  fwellings  at 
the  anus,  or  within  the  rectum,  by  pain  in  their 
feat  on  the  paflage  of  the  fceces,  by  an  occafional 
flow  of  blood,  and  fenfe  of  irritation  in  the  part; 
and  thefe  local  fymptoms  are  often  preceded  by 
conftitutional  fymptoms  of  turgefcence,  as  giddi- 
nefs,  dyfpnsea,  colic,  and  lumbar  pains. 

DCCLXIV. 

Fyiuitt. 

Fiftulae  are  feated  at  the  lower  end  of  the 
rectum.  They  are  narrow  canals,  with  a  fmooth 
internal  furface,  pofle  fling  a  purulent  fecretion, 
and  terminating  externally  by  a  callous  edge.  The 
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canal  is  either  fingle,  or  divided  into  benches. 
It  has  an  external  opening  by  the  fide  of  the  anus, 
frequently  a  fmall  one  into  the  gut,  and  at  times 
one  at  both  extremities.  The  firft,  however,  is 
molt  common. 

Symptoms. 

No  external  fymptoms  mark  this  difeafe. 

DCCLXV. 
Malconformatlon  of  the  Reclttm. 
Some  inftances  of  the  malconformation  of  the 
rectum  occur  by  its  terminating  in  a  third  fac, 
without  any  external  opening  j  and  on  perfora- 
tion of  the  part,  the  end  of  the  gut  is  found  at 
fome^di (lance.  The  ftrong  tendency  of  the  parts 
to  contract  afterwards,  is  always  againft  the  fuc- 
cefs  of  an  operation. 

In  the  fame  way  the  rectum  is  known,  at  times, 
to  terminate  in  the  bladder,  which  admits  no  re- 
lief; and  occasionally,  though  rare,  in  the  vagina. 
DCCLXV  r. 

Worms. 

Worms  occupy  the  inteftines  of  man,  as  Well 
as  thofe  of  other  animals  ;  and  they  are  confined, 
as  already  noticed,  to  three  fpecies,  the  lumbricus 
teres,  the  tenia,  and  the  afcaris. 

Symptoms. 

The  fymptoms  attending  the  prefence  of  worms 
here,  are  fwelling  of  the  belly,  offenfive  breath, 
emaciation  of  the  extremities,  and  deranged  ap- 
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petite,  with  picking  of  the  nofe,  and  grinding  of  the 
teeth  in  deep.  Thus  the  appetite  is  at  times  very 
great,  at  other  times  very  fmall,  and  the  ftools 
are  generally  (limy. 

The  fymptoms  of  the  tenia  are,  a  gnawing  in 
the  region  of  the  ftornach,  ltfiened  or  removed 
by  eating,  irregular  appetite,  as  in  the  former, 
itching  of  the  nofe  and  giddinefs,  naufea,  and 
cholic-,  at  times,  cough  and  convulfions. 

The  marks  of  afcarides  are,  uneafy  feeling  of 
the  re&um,  and  itching  of  the  anus;  with  heat, 
tenefmus,  and  mucous  ftools  mixed  with  blood  or 
afcarides. 

DCCLXVII. 

Accumulation  of  Air. 
An  accumulation  of  air  in  the  inteftines  is 
attended  with  flight  peritoneal  inflammation  ;  and 
the  inteftinal  veflels  are  frequently  fillcd'with  it. 
This  either  arifes  from  the  contents  of  thefe  parts 
being  extricated  by  the  procefs  of  digefliion,  or  it 
is  fecreted  by  the  veflels,  and  poured  out  here, 
which  is  more  probable,  as  being  found  to  confift 
moftly  of  carbonic  acid  gas. 

Symptom?* 

The  marks  of  this  accumulation  are,  fome  abdo- 
minal (Veiling,  often  fhifting  its  place,  and  attend- 
ed with  a  kind  of  gurgling  noife,  coftivenefs,  and 
occafional  cholic.  When  largely  accumulated,  it 
forms  tympany,  known  by  the  tenfe  claftic  ieeling 
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of  the  fwelling,  by  fome  dyfpnaea,  by  fevere  cholic 
and  coftivenefs,  and  by  occafional  difcharge  of 
flatus  both  upwards  and  downwards. 

DCCLXVIII. 
OJfeous  Accumulation. 
An  ofTeous  matter  has  been  at  times  feen  thrown 
out  upon  the  furface  of  the  inner  membrane  of 
the  gut ;  and  even  an  adhefion  of  the  inteftine,  in 
two  points,  has  been  feen  converted  into  bone. 
Thus  an  ofTeous  matter  is  capable  of  being  de- 
pofited  by  fecretion  in  any  part  of  the  body. 
Calculous  matter  has  been  alfo  mentioned  as  oc- 
cafionally  occurring  in  the  inteftines. 

DCCLXIX. 
Inflamed  Mefentery.  . 

This  is  generally  conjoined  with  that  of  the 
peritonaeum  •,  and  under  inflammation  the  mefen- 
tery becomes  thick  and  mafly,  and  its  large  vetTcls 
are  much  obfeured  from  the  extravafation  of  coa- 
gulable  lymph,  while  the  vafcularity  of  the  adja- 
cent peritonaeum  is  increafed. 

Pus  is  occafionally  found  on  the  mefenteric 
furface,  and  abfeefles  between  its  layers ;  but 
thefe  circumftances  are  rather  uncommon.  It 
feldom  extends  beyond  fimple  inflammation,  ex- 
cept where  gangrene  of  the  inteftines  occurs,  and 
it  partakes  in  the  fame  Hate. 

Symptoms. 

The  fymptoms  of  this  affe&ion  are  the  fame 
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with  thofe  of  the  peritonaeum,  and  cannot  be  dif- 
joined. 

DCCLXX. 

Morbid  State  of  the  Me/enteric  Glands. 
The  mefenteric  glands  are  apt  to  affume  three 
different  fpecies  of  morbid  difpofition,  viz.  a  fcro- 
fulous,  cancerous,  and  earthy  one. 

1.  The  firfl  is  mod  frequent  in  children,  where 
they  become  enlarged  in  fize,  and  fomewhat  fofter 
than  natural  to  the  touch,  difplaying,  on  dif- 
fe&ion,  either  the  natural  ftru&ure,  or  a  change 
in  part  into  a  white,  foft,  curdy  matter,  not  un- 
commonly mixed  with  pus. 

2.  The  fecond  differs  nothing  in  appearance 
from  fchirrus  elfevvhere,  and  is  commonly  the 
confluence  of  a  cancerous  affe&ion  of  the  in- 
teftines. 

3.  The  third  is  an  accumulation  of  earthy  or 
offeous  matter  in  the  glands,  which  is,  indeed,  a 
rare  occurrence,  compared  with  its  appearance  in 
thofe  of  the  lungs. 

Symptoms. 

The  marks  of  enlarged  mefenteric  glands  are,  a 
fwelled  belly,  and  emaciation  of  the  extremities, 
with  the  conRitutional  appearance  of  fcrofula,  and 
no  traces  of  worms. 

Hydatids  and  fatty  tumors  attached  to  the  rae- 
fentery  are  rare  appearances,  though  they  have 
been  enumerated. 
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DCCLXXI. 
Morbid  Changes  of  the  Liver. 
External  Membrane  inflamed. 
This  affection  is  often  conjoined  with  that  of 
the  peritonaeum.  It  occurs,  however,  without 
this  connection  ;  and  though  it  fpreads,  at  times, 
over  the  whole  of  the  organ,  yet  it  more  com- 
monly affects  only  its  anterior  convex  part,  feme- 
times  the  fide  next  the  flomach  and  duodenum.' 
The  appearances  here  are  the  fame  as  in  the  peri- 
toneum, an  increafed  vafcularity  occurs,  and  alfo 
athickuefs  of  its  fubftance,  with  a  layer  of  coa- 
gulable  lymph  thrown  out,  differing  in  thicknels 
in  different  cafes,  and  glueing  the  organ  more  or 
Ids  to  the  adjacent  parts.  A  ferous  fluid  is  alfo 
fometimes  effufed. 

Symp/otvs. 

The  fymptoms  are  much  the  fame  with  thofe 
of  pleurify,  acute  pain  of  the  lower  p^rt  of  the 
right  fide,  dyfpncea,  cough,  and  fymptomatic  fever. 

DCCLXX1I.  . 

Adhefion. 

The  confequence  of  hepatic  inflammation  is  the 
forming  adhefions,  which  arifes  from  the  organi- 
zation of  the  coagulable  lymph  thrown  out.  This 
organization  forms  it  into  a  thin  tranfparent  mem- 
brane, which  connects  the  orgun  with  the  adjacent 
parts.  This  connection  is  either  general  over  the 
lurface,  or  confifts  of  different  fmall  proceffes. 
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The  mode  of  adhefion  is  occafionally  by  a  long 
membrane,  at  other  times  by  a  clofe  attachment. 
The  anterior  part  of  the  liver  is  the  moll  common 
feat  of  thofe  attachments.  In  cafes  of  adults, 
thofe  adhefions  prevent  the  difFnfion  of  pus  in  the 
abdomen.  The  pofterior  part  of  the  liver  is,  at 
times,  connected  to  the  ftomach  and  duodenum, 
and  adhefion  there  will  have  a  fimilar  effec-1  as  in 
the  former  cafe  of  abfcefs. 

Symptoms. 

No  peculiar  external  i'ymptoms  lead  to  a  know- 
ledge of  adhefions. 

DCCLXXIII. 
The  coats  of  the  liver  fufFer,  at  times,  a  partial 
convex  (ion  into  cartilage,  which  is  finooth,  thi;i, 
and  of  a  foffrm  texture.  This,  however,  is  a  rare 
ciicumftance,  and  can  be  previoufly  afcertained  by 
no  fymptoms. 

DCCLXXIV. 
Inflammation  of  the  Liver. 

This  afTeclion  is  peculiar  almoft  to  a  warm  cli- 
mate, while  that  of  its  coats  occurs  in  a  cold  oue 
This  inflammation  of  the  organ  is  attended  with  an 
enlargement  of  its  f:ze,  and  a  deep  purple  colour 
of  its'fubflance,  with  a  general  jaundiced  colour 
of  the  flcin.  Its  outer  membrane  is  not  always 
affljc~ted  by  this  ftate  of  inflammation.  The  pro- 
grefs  of  this  inflammation  is  to  terminate  by  abfcefs; 
and  this  abfcefs  is  often  fo  large  as  to  contain  fome 
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pints  of  matter.  Sometimes  the  whole  liver  is  con- 
verted into  this  containing  bag;  and  the  difeafe  is 
generally  accompanied  by  afcites,  the  fluid  of 
•which  is  of  a  yellow  or  green  colour,  from  the 
tinge  of  the  bile.  Gangrene  of  the  liver  is  a  very 
rare  occurrence,  if  ever  taking  place. 

Symptoms. 

Inflammation  of  the  liver  is  marked  by  obtufe 
pain  in  the  right  hypocbondrium,  rifing  to  the  top 
of  the  fhoulder,  by  difficult  recumbence  on  the 
found  fide,  by  a  dry  cough,  with  hiccup  and 
vomiting,  by  an  occafional  jaundiced  appearance, 
and  in  general  by  fymptomatic  fever ;  though, 
when  flow  in  its  progrefs,  both  pain  and  fever 
are  at  times  unknown;  and  its  prefence  is  only 
detected  by  the  formation  of  an  abfeefs. 

DCCLXXV. 
Tubercles. 

A  frequent  difeafe  of  the  liver  io,  the  formation 
of  tubercles,  efpecially  i;i  men  from  middle  to 
advanced  age  who  are  adiiicled  to  excefs  in  drink  ; 
and  thefe  tubercles  are  diffufed  generally  over  the 
whole  organ,  of  a  rounded  ihape,  and  fituated 
near  each  other.  By  this  affecYion,  the  hepatic 
furfi'ce  is  every  where  irregular,  and  their  dif- 
feclion  exhibits  a  brownifh  or  yellowifh  white 
matter.  Then  moft  common  ftze  is  tli.it  of  h  zel 
nuts,  though  known  O'.'oafiomilly  as  fmall  as  a  pin 

head.    With  this  irregularity,  the  liver  feels  hard 
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to  the  touch,  efpecially  at  the  lower  edge,  which 
is  bent  a  little  forwards.  Its  fize  is,  however, 
generally  diminifhed  on  the  whole;  and  its  veffels, 
when  it  is  cut  into,  fhew  a  leflened  diameter. 
Its  colour  is  frequently  yellow,  and  water  is  found 
in  the  abdominal  cavity  of  the  fame  tinge.  The 
gall  bladder  is  generally  contracted,  white,  and. 
empty ;  and  the  cheft  is  yellow,  or  fuffufed  with 
bile. 

Symptoms. 

The  fymptoms  of  fchirrous  liver  are,  pain  or 
uneafy  feeling  in  its  region,  continuing  long,  and 
attended  at  Iaft  with  jaundice  and  water  in  the 
abdomen.  This  ftate  of  the  organ,  at  its  lower 
edge,  can  at  times  be  felt  when  the  abdominal 
accumulation  is  fmall. 

DCCLXXVf. 

Befides  this  common  ftate  of  tubercles,  other 
varieties  occur,  which  are  of  three  .kinds,  the 
white,  the  brown,  and  the  fcrofulous. 

I.  The  firfl:  of  thefe,  which  are  rare,  equal  in 
f.c  a  chefnur.  They  are  feated  mod  commonly 
near  its  furface,  two  or  three  together,  while  the 
intermediate  fpace  of  the  organ  is  free  from  dif- 
eafe.  They  confiit  of  firm,  opake,  white  fub- 
ftance,  depreiTed  and  hollow  in  the  outer  parts, 
forming  as  it  were  round  the  blood  veflels}  and, 
when  they  occur,  the  organ  is  increafed  in  Gze 
with  or  without  abdominal  accumulation ;  and, 
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in  the  fame  way,  with  or  without  a  change  of 
colour. 

2.  The  fecond  fpecies  of  tubercles  is,  the  foft 
brown,  which  is  not  fo  large  as  the  former,  but  oc- 
cupies the  fame  fituation,  and  confifts  of  a  fmooth, 
foft,  brownifh  matter. 

3.  The  third  fpecies  is  the  fcrofulous  tubercle, 
refembling  entirely  thofe  of  the  lungs  ;  but  this 
appearance  is  very  rare,  and  thefe  tubercles  are 
difperfed  regularly  through  the  fubftance  of  the 
liver,  without  producing  any  irregularity  of  its 
furface.  At  times,  with  fuch  tumours,  the  liver  is 
found  more  flaccid  in  its  fubftance  than  is  natural. 
In  fuch  cafes  of  flaccidity,  the  liver  has  been  found 
aifo  very  foft. 

DCCLXXVII. 
Morbid  Hardncfs. 
A  general  hardened  Hate  of  the  liver  occafionally 
appears,  which,  when  cut  into,  difcovers  no  other 
peculiar  morbid  change.    This  is  confidered  by 
fome  as  the  previous  ftage  of  tubercles. 

Symptoms, 

Ilardnefs  of  liver  is  diftinguifhed  by  no  peculiar 
marks,  but  there  will  prevail  in  its  progrefs  fome 
uneafinefs  or  weight  in  its  region,  joined  with  a 
fallow  appearance  of  the  countenance. 

DCCLXXVIII. 

Hydatids. 

No  organ  is  fo  much  the  feat  of  hydatids  as  the 
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liver  and  kidneys.  In  the  former,  they  are  con- 
tained in  a  firm  cyft,  often  of  confiderable-  fizc, 
having  externally  a  cartilaginous  feel,  and  lami- 
nated to  appearance  within,  with  various  degrees 
of  thicknefs  in  different  cafes.  The  external  fur- 
face  of  the  cyft  confifts  of  a  white  matter,  the 
internal  of  a  pulpy  fubftance,  fimilar  to  coagulable 
lymph.  The  number  of  hydatids  in  a  cyft  is 
various.  They  lie  locfe  in  its  cavity,  fwhnming 
in  a  fluid,  or  attached  to  the  fide  of  the  chr-ft'; 
and  they  are  compofed  of  a  white  opake  pulpy 
matter,  having  much  contractile  power,  with  a 
fluid  capable  of  being  coagulated  j  and  thefe  hyda- 
tids contain  often  within  them  fmaller  ones,  either 
loofe  or  attached  to  their  fides,  as  in  the  larger 
ones.  Thefe  hydatids  of  the  liver  are  often  un- 
connected ;  but,  at  other  times,  they  feem  to 
inclofe  each  other.  The  cyft  is  molt  commonly 
within  the  fubftance  of  the  liver,  though  occafion- 
ally  attached  to  its  outer  furface,  and  hanging  from 
it  into  the  abdomcrr. 

Symptoms. 

No  peculiar  fymptoms  chara£lerife  this  difeafe, 
and  conjecture  can  only  be  made  of  its  exiftence, 
This  conjecture  is  formed  by  the  gradual  forma- 
tion of  a  tumor  in  the  region  of  the  liver,  by  its 
having  little  influence  on  the  general  health,  by 
its  giving  to  the  feel  a  certain  fenfe  of  foftnefs 
without  fluctuation,  or  rather  an  obfeure  one,  and 
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by  its  being  traced  particularly  from  the  liver  afa 
its  origin. 

DCCLXXIX. 

Ojpous  Depofttions. 
Cyfts  containing  an  earthy  matter  are  at  times 
to  be  met  with  m  the  liver.  The  cyft,  in  this 
cafe,  is  of  a  cartilaginous  confiftence,  and  its  con- 
tents are  an  earthy  matter,  of  a  brownifh  white 
colour.  This  affection  can  be  learnt  by  no  ex- 
ternal marks* 

DCCLXXX. 

Rupture. 

Strong  preffure  upon  the  liver  is  found  to  occa- 
fion  its  rupture  ;  for,  inftead  of  recovering  its 
former  date  after  the  removal  of  the  preffure,  as 
happens  to  parts  of  a  more  elaftic  ft.ruc~r.ure,  the 
foftnefs  of  its  texture  occafions  it  to  give  way. 
This  accident  is  attended  with  little  pain  •,  but, 
from  the  derangement  of  the  circulation,  death  in 
a  fhort  time  fucceeds  it. 

DCCLXXXI. 
\  W orms. 

"Worms  are  a  rare  appearance  in  the  liver, 
though  they  have  been  noticed  here,  as  well  as  in 
feveral  of  the  other  vifcera. 

DCCLXXXIT. 

From  this  view  of  the  difeafed  ftate  of  the  liver, 
its  organic  changes  appear  numerous,  and  the  fol- 
lowing obfervations  contain  the  fum  of  what  claims 
attention  on  the  fubject. 
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DCCLXXXIII. 

Veficles  we  have  found  in  large  facs,  and  with- 
in each  of  the  larger  we  find  fmaller.    Now,  this 
appearance,  though  it  occurs  moit  frequently  in 
the  liver,  yet  it  is  to  be  obferved  in  various  other 
places,  but  efpecially  in  the  abdominal  vifcera. 
Till  within  thefe  few  years,  thefe  very  generally 
were  taken  for  portions  of  cellular  fubftance, 
formed  by  concretions  of  the  cellular  membrane. 
But  Dr.  Pallas,   an   ingenious   naturalift,  con- 
ceives that   they  are  animated   bodies ;  which 
opinion  was  fir  ft  hinted  by  Dr.  Tyfon  in  the  laft 
century  ;  and,  upon  the  whole,  his  idea  is  juft, 
though  in  feveral  refpedts  he  errs  in  calling  them 
tenia  hydatidea.    He  fuppofes  that  it  is  an  animal 
fomewhat  like  to  that  .in  the  inteftines,  and  that 
this  produces  hydatids  ;  but  no  fuch  connection 
can  be  obferved;  and  it  irny  be  doubted  that 
the  tenia  is  conftantly  fending  off  new  joints,  or 
adding  to  its  number,  which  is  a  very  difcouraging 
opinion  ;  for,  after  we  have  fepaiated  hundreds 
of  joints,  it  may  dill  form  new  ones  ;  but  by  kill- 
ing joints,  we  kill  a  part  of  the  animal,  and  there 
is  no  growth  again.  And  there  is  a  greater  proba- 
bility that  they  are  animated  fubftances,  from  our 
finding  clutters  of  round  bodies  within  each  other 
adhering  to  the  outer  Ikin,  which  we  mull  take  to 
be  the  parts  of  the  young  growing,  and  that  when 
they  have  acquired  a  certain  bulk  they  feparate ; 
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and  the  fecond  having  the  fmall  ftru£ture  as  the 
firft,  contain  others,  and  fo  on  ad  infinitum;  and 
it  only  remains  to  prove  that  they  are  living 
animals,  that  we  diftinguifh  their  motions  ;  but 
they  have  no  manner  of  communication  with  the 
cellular  fubltance,  nor  have  they  veffels  painting 
them,  fo  they  can  only  live  by  fluids  poured 
in  from  the  arterial  fyftem  ;  and  we  find  other 
worms  in  the  liver,  the  origin  of  which  we  can 
as  little  explain.  There  is  a  fpecies  of  worm 
found  in  fheep  that  die  of  the  rot,  and,  perhaps, 
this  is  the  caufe  of  the  rot,  as  in  marfhy  grounds 
the  difeafe  is  more  common.  We  find  within  the 
gall  ducts  a  worm  of  a  particular  kind,  which 
feeds  on  bile.  From  its  mouth  branches  are  dif- 
perfed,  like  the  branches  of  an  artery,  and  are  all 
filled  with  bile ;  fo  that  the  mouth  of  the  animal 
is  its  aorta,  and  the  branches  are  propagated  to 
the  moft;  diftant  parts. 

DCCLXXX1V. 

When  the  liver  is  in  a  fchirrous  flate,  it  is 
fometimes  lefl'ened  in  its  bulk.  De  Haen  gives  an 
inftance  of  a  fchirrous  liver  not  bigger  than  the 
fift,  but,  for  the  moft  part,  it  is  bigger  and  in 
the  interftices  of  the  veffels  we  find  depofited  a 
febaceous-like  matter,  and  knots  fcattered  un- 
equally through  if,  and  we  can  generally  dif- 
tinguifh  the  fchirrous  by  laying  the  hand  on  the 
edge  of  the  the  thorax,  and  particularly  about  the 
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toiddl-e,  as  we  can  generally  firft  feel  it  under  the 
cartilago  enfiformis.  The  fize  is  fomet/mes  very 
great,  defcending  half  way  to  the  umbilicus,  and 
even  halfway  between  the  umbilicus  and  os  pubis, 
and  yet  without  dropfy. 

DCCLXXXV. 
Should  a  fuppuration  happen  In  the  liver,  a. 
confequence  of  inflammation,  we  ought  to  attend 
to  all  the  poflible  ways  in  which  the  pus  can  be 
difcharged.  In  a  found  perfon  the  liver  is  covered 
in  its  under  part  by  the  peritonaeum,  upon  which 
■the  bowels  play  freely,  and  it  adheres  to  the  con- 
taining parts  by  its  ligaments ;  but  the  inflamma* 
tion  breeds  adhefions  in  the  neighbourhood:  by  the 
fuppuration  the  liver  is  enlarged,  defcends  under 
the  edge  of  the  thorax,  and  the  abfeefs  frequently 
adheres  to  the  peritonaeum  lining  the  mufclesj 
fo  if  an  opening  is  made  under  the  edge  of  the 
thorax,  we  get  into  the  cavity  of  the  abfeefs  with- 
out opening  the  cavity  of  the  abdomen;  but  if  the 
abfeefs  is  within  the  edge  of  the  thorax,  it  mr.y 
make  its  way  through  the  diaphragm  ;  and  as  tin's 
is  almoft  contiguous  to  the  pleura,  it  being  thick- 
ened and  inflamed,  may  come  to  adhere  to  the 
fide;  and  the  matter  eroding,  this  may  make  its 
way  outwards,  or  into  the  lungs,  if  they  come  to 
adhere.    Cafes  of  this  kind  have  occurred,  where 
bile  has  been  thrown  up  by  coughing,  or  it  may 
some  to  adhere  to  the  parts  immediately  beneath, 
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to  the  ftomach,  and  to  t!ie  great  arch  of  the  colon  ; 
and  we  have  many  examples  in  practice,  where 
abfcefles  of  the  liver  were  freely  difcharged  by 
vomiting  and  ftool ;  or,  the  matter  may  get  into 
the  cavity  of  the  alimentary  canal,  by  the  erofion 
of  the  biliary  ducts;  and  where  the  matter  is  very 
deeo  in  the  liver,  the  matter  may  find  its  way 
into  the  gall  bladder,  which  has  been  found  dif- 
tended  with  purulent  matter :  or,  fuppofing  the 
abfcefs  to  burft  into  the  cavity  of  the  abdomen, 
the  matter  may  fall  down  into  the  pelvis,  and 
retting  on  the  rectum,  may  inflame  and  erode  it, 
and  fo  get  out  of  the  body. 

DCCLXXXVI. 

Morbid  Changes  of  the  Gall  Bladder. 
Inflammation. 

The  coats  here,  when  inflamed,  are  connected 
with  the  inflammation  of  the  membrane  of  the 
liver,  which  is  fpread  over  the  gall  bladder,  and 
thus  communicates  its  affections  more  or  lefs  to  it. 
No  peculiar  appearances  diftinguim  this  inflamma- 
tion from  the  fame  affection  of  the  ftomach  and 
interlines. 

Symptoms. 

The  fymptom8  are  the  fame  with  thcfe  which 
attend  the  membranous  inflammation  of  the  liver, 

DCCLXXXVII. 

Adhejion. 

DifTe&ions  fhow  frequent  adhefions  of  the  gall 
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Bladder  to  the  end  of  the  ftomach,  or  beginning 
of  the  duodenum,  being  the  effect  of  previous 
inflammation.  This  admits  no  external  fymptoms. 
DCCLXXXVIII. 
Ulceration. 

Ulceration  of  the  gall  bladder,  though  met 
with,  is  a  very  rare  occurrence,  and  begins  in  the 
inner  membrane,  while  the  other  coats  do  not 
appear  affected.  Neither  does  it  appear  to  be 
much  an  effect  of  gall  ftones.  We  have  no  ex- 
ternal information  to  detect  this  morbid  change. 
DCCLXXXIX. 
Tubercles. 

Tuberculous  ftate  of  the  liver  is  fometimes,. 
though  rare,  communicated  to  the  gall  bladder, 
when  its  coats  alfo  are  confiderably  thickened  ; 
and,  in  the  fame  way,  a  folitar^nftance  or  two 
has  been  obferved  of  the  coats  being  converted 
into  an  offeous  matter. 

DCCXC. 
Dilatation  of  the  Duels. 
The  three  duels  are  often  found  dilated  to  an 
amazing  fize,  near  the  extent  of  an  inch  in  the 
tranfverfe  diameter.  This  is  the  effect  of  the 
paflage  of  gall  itones,  which  often  defcend,  of  a 
very  great  fize,  into  the  duodenum. 

DCCXCI. 
Obliteration  of  the  Duels. 
This  appearance  is  very  rare,  but  it  has  oc- 
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currcd,  and  may  be  referred,  wherever  it  takes 
place,  to  one  or  other  of  the  following  caufes  : 

1.  Violent  inflammation  of  the  inner  furface  of 
the  duels  producing  adhefion. 

2.  The  fame  ftate  of  the  duodenum  involving 
the  ductus  communis  choledochus. 

3.  Schirrus  of  the  round  head  of  the  pancreas 
acting  by  preflure  on  the  fame  duel:. 

Symptoms. 

The  chief  fymptoms  of  this  ftate  will  be  per- 
manent jaundice,  which  may  equally  arife  from 
a  tuberculous  ftate  of  the  liver. 

Dccxcir. 

Pojpige  bet-ween  the  Gall  Bladder  and  the  Stomach. 

A  deviation  from  the  common  ftruclure  has 
been  met  with  in  a  communication,  by  a  fhort 
canal  between  %\e  gall  bladder  and  fmall  extremity 
of  the  ftomach. 

DCCXCIII. 

Gall  Stones. 

Stones  in  the  gall  bladder,  or  duels,  are  a  fre- 
quent appearance  on  difle£lion  ;  and  the  bladder 
b  often  largely  diftended  by  them,  with  its  coats 
proportion-ally  thickened.  The  exiftence  of  a 
fingle  ftone  is  maiked  by  its  oval  fhape,  that  of  a 
number  by  their  many  fides  and  angles.  In  their 
internal  appearance,  gall  ftones  differ  in  their 
colour,  in  their  internal  texture,  and  in  their  pro- 
perties.   With  regard  to  the  urlr,-  their  colour  is 
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of  confiderable  variety,  as  white,  black,  and  all 
the  intermediate  gradations  between  thefe  two  ex- 
tremes. In  their  external  appearance  they  differ, 
fome  being  fmooth  in  their  furface,  and  others  a 
good  deal  tuberculated.  Their  internal  texture  is 
..  made  up  of  concentric  lamina?,  within  which  there 
appears  a  radiated  ftrut~lure.  But  the  proportion  of 
thefe  to  each  other  varies  in  different  calculi,  and 
alfo  the  loofenefs  and  compa£lnefs  of  the  matter 
of  which  each  is  compofed.  Chemical  experiments 
fhew  the  conftituent  principles,  and  confequently 
the  properties  of  gall  ftones  are  fomewhat  different. 

Symptoms. 

The  prefence  of  gall  ftones  is  only  detected 
when  they  attempt  to  pafs  the  duels ;  and  then,  if 
large,  they  create  moft  excruciating  pain  about  the 
pit  of  the  ftomach,  with  languo*,  ficknefs,  and 
vomiting,  yellow  fuffufion  of  the  Ikin,  but  the  pulfe 
is  little  accelerated. 

DCCXCIV. 
Bile. 

The  moft  common  appearance  of  the  bile  is  that 
of  a  brownilh  yellow  colour,  with  a  certain  vif- 
cidity  greater  in  man  than  in  other  animals.  It 
is  changed  by  difeafe  at  times  into  a  ropy  fluid 
like  mucus;  and  it  is  even  found  deprived  of 
colour  like  the  white  of  an  egg.  A  tuberculated 
liver,  and  enlarged  mefenteric  glands,  attend  thi3 
change.  From  the  tranfuding  of  the  bile  through 
the  binary  coats  after  death,  the  ftomach  and 
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duodenum  appear  always  on  diffection  tinged  with 
this  f.cretion.  Accumulation  of  bile  producing 
diftenfion  of  the  organ,  and  alfo  a  defect  of  it, 
attended  with  contraction  of  that  vifcus,  are  morbid 
ftates  occafionally  met  with.  Hydatids  alfo,  in 
this  fituation,  are  dated  as  an  occurrence,  though 
rare.  Even  the  gill  bladder  has  been  found  want- 
ing in  cafes  of  malconformation. 

DCCXCV. 
Morbid  Changes  of  the  Spleen- 
Inflammation  of  the  Coats. 
The  coats  of  the  fpleen  are  affected  with  in- 
flammation, only  from  the  affection  of  the  perito- 
naeum.   In  this  ftate  they  exhibit  an  increafed 
vafcularity,  a  more  thickened  texture,  and  a  de- 
pofition  of  coagulable  lymph  on  their  furface. 

Symptoms. 

The  fymptoms  of  this  affection  are,  pain  of  the 
left  hypochondrium,  more  or  lefs  acute,  increafed 
on  preffure,  with  fymptomatic  fever  and  difficult 
refpiration. 

DCCXCVI. 

Adhefions. 

Adhefions  cf  the  fpleen  to  the  neighbouring 
vifcera  are  often  met  with,  formed  by  a  firm 
white  membrane,  and  thus  it  is  found  attached  to 
the  diaphragm,  great  end  of  the  ftomach,  and 
arch  of  the  colon.  Thefe  adhefions  are  marked 
by  no  external  fymptoms. 
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DCCXCVII. 
Inflamed  Subjicmce. 
This  affection  is  fo  rare  that  it  may  be  barely- 
noticed. 

Symptoms. 

The  marks  of  this  ftate  defcribed  ar-,  a  fullnefs 
and  fenfe  of  pain  in  the  It  ft  hypochondrium,  in- 
creased on  preflure,  with  general  fever.  The  fenfe 
of  pain  has  been  alfo  mentioned  as  diffufed  over 
the  abdomen. 

DCCXCVIIT. 

Morbid  Softnefs  and  Hardnefs. 
The  fpleen  is  found  in  two  oppofite  flares, 
either  of  preternatural  foftnefs  or  hardnefs.  The 
former  of  thefc  is  to  fuch  a  degree  that,  on  break- 
ing the  capfule,  its  fubftance  feems  to  confift  of 
a  brownilh  red  mucus,  intermixed  with  fpongy 
fibrous  texture.    It  is  peculiar  to  middle  and  ad- 
vanced life,  but  is  diftinguilhed  by  no  peculiar 
,  fymptorr.s.    The  latter,  or  its  hardened  ftate,  is 
generally  attended  with  an  enlargement,  fo  as  at 
times  to  exceed  its  proper  fize  by  5  or  6  times, 
when  it  can  be  eafily  diftinguilhed  by  the  external 
feel  ;  and  it  {hews  alfo  in  this  ftate  a  greater 
compathiefs  of  ftructure.   Water  in  the  abdomen 
often  attends  this  affection. 

Symptoms. 

The  fymptoms  of  this  difeafe  are  only  diftin- 
guilhable  externally,  in  its  advanced  ftage,  by  the 
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fituation  and  (hape  of  the  tumor,  its  anterior  edge 
being  felt  irregular  under  the  margin  of  the  ribs 
on  the  left  fide.    Afcites  alfo  is  found  prefent. 

DCCXCIX. 

Tubercles. 

Scrofulous  tubercles  occafionally  appear  on  the 
fpleen,  fimilar  to  thofe  on  the  lungs ;  but  no  pecu- 
liar fymptoms  diftinguifh  them. 

DCCC. 
Cartilaginous  Coats. 

This  is  a  common  difeafe  of  the  fpleen,  the 
covering  of  its  convex  furface  fuffering  more  or 
lefs  this  change.  It  varies  in  thicknefs  in  different 
cafes,  refembling,  in  appearance,  the  cartilage  of 
the  nofe,  confifting  of  a  fmall  layer,  but  at  times 
irregular.  The  procefs  mult  naturally  be  flow, 
and  hence  no  peculiar  fymptoms  indicate  the 
change. 

DCCCI. 

Enlargement, 
Enlargement  of  the  fpleen,  without  difeafe,  is 
a  frequent  appearance,  and   requires  therefore 
only  to  be  noticed.' 

DCCCII. 

Hydatids. 

Hydatids  affect  the  fpleen  in  the  fame  manner 
as  the  liver,  though  lefs  frequently. 

Symptoms. 

The  marks  of  this  affecTion  are,  pain  of  the  left 
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hypochondrium,  with  fwelling  fpreading  flowly 
into  the  cavity  of  the  abdomen,  having  a  foftnefs 
to  the  feel,  and  fenfe  of  obfeure  fluctuation. 

DCCCIIL 
Concretions,  &c. 
Stony  concretions  have  been  noticed  a9  an  ap- 
pearance obfervable  in  the  fpleen  at  times.  Its 
rupture,  alfo,  has  occasionally  occurred  in  con- 
fcquence  of  external  preflure,  though  this  can  only 
take  place  when  it  is  much  enlarged.  A  fpecies 
of  peculiarity  is  alfo  marked  at  times  in  the  ftruc- 
ture  of  this  organ,  being  an  appearance  of  feveral 
fmall  fpleens,  as  well  as  the  large  one.  Some  of 
thefe  equal  in  fize  a  walnut,  are  fuuated  in  the 
omentum,  and  derive  their  circulation  from  the 
fplenic  artery  and  vein.  This  organ  has  been 
likewife  found  wanting  at  times,  and  no  difference 
has  been  experienced  in  the  apparent  (late  of 
health  or  exercife  of  the  vital  functions. 

DCCCIV. 

Morbid  Changes  of  the  Pancreas. 
Thefe  are  fewer  than  in  mod  of  the  other 
organs,  as  diffrcYions  evince. 

DCCCV, 

Abfcefs. 

Abfcefs,  however,  here,  has  been  met  with, 
attended  with  an  enlargement  of  the  organ,  and 
the  difcharge  of  a  confiderable  quantity  of  pus. 
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Symptoms. 

The  fyroptoms  of  this  affection  are,  more  a  4k4* 
fufed  pain  of  the  abdomen  than  fixed  in  the  feat 
of  the  organ.  Spafms  of  the  iute (lines  and  ab- 
domen alio  attend,  and  ficknefs,  and  diarrhiea. 
Tains  of  the  back  and  loins  have  been  alfo  noticed 

DCCCVI. 
Harduefs. 

A  hardnefs  of  this  organ,  with  its  thickened 
(late,  and  fhortened  in  fize,  is  a  common  appear- 
ance, and  feems  the  commencement  of  its  fchirrus. 
When  actual  fchirrus  takes  place,  its  flru&ure  is 
enlarged  and  changed  into  a  uniform  white  mafs, 
interfered  by  membranes  as  elfe where. 

Symptoms. 

This  flate,  when  advanced,  has  been  marked 
by  continued  pain  in  the  epigaftric  region,  and 
ficknefs  at  the  ftomach,  with  a  fcnfe  of  hip  pain> 
and  numbnefs  of  one  Teg  and  thigh-. 

DCCCVH. 

Calculi. 

Calculi,  of  a  white  colour,  are  formed  in  the 
duct  of  this  organ,  and  have  been  found  equal  in 
fize  to  a  hazel  nut.  They  are  eafily  diffolved  in 
the  muriatic  acid,  and  therefore  differ  from  uri- 
nary calculi. 

Symptoms. 

The  fymptoms  of  calculi  here,  can  only  be 
thofe  which  commonly  attend  irritation;  but  they 
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poflefs  no  peculiar  marks  of  discrimination,  fo  as 
to  afcertain  the  exiflence  of  the  dileafe. 

DCCCVIII. 

Defeft. 

This  organ  has  been  found  wanting  in  fome 
rare  inftances. 

DCCCIX. 
Diseased  State  of  the  Kidneys. 
Inflamed  Capfule. 
The  inflammation  here  is  a  rare  occurrence, 
from  its  loofe  connection  with  the  peritonaeum. 
When  it  happens,  the  fame  appearances  will  be 
exhibited  as. in  inflammation  elfewhere. 

Symptoms. 

Inflammation  of  the  kidneys  is  marked  by  pain 
felt  in  their  fituation,  {hooting  along  the  courfe  of 
the  ureters,  with  a  fcnfe  of  numbnefs  in  the 
thigh,  or  retraction  or  pain  in  the  tefticle.  The 
fymptoms  are  only  felt  in  the  fide  affected.  The 
difcharge  of  urine  varies  in  colour,  being  moftly 
of  a  deep  red.  Sicknefs  and  vomiting  attend  here, 
as  alfo  coftivenefs,  and  occafionally  cholic,  joined 
with  fymptomatic  fever. 

DCCCX. 
Abfcefs. 

Inflammation  of  the  kidneys  terminates  in  fup- 
puration  and  abfcefs  more  frequently  than  that  of 
any  other  gland  in  the  body,  and  thefe  abfcefles 
poflefs  a  fcrofulous  difpofition,  appearing  in  the 


cccclxxvi      MORBID  ANATOMY. 

form  of  one  or  two  circumfcribed  fores,  full  of 
curdy  matter.  The  inner  furface  is  alfo  lined 
occafionally  with  a  pulpy  matter. 

The  efFect  of  fuch  abfcefles  is  to  deftroy,  firft, 
the  mamillary  portion,  and  afterwards,  in  their 
progrefs,  the  whole  (Iructure  of  the  kidney,  fo  as 
to  change  it  into  capfules  furrounding  a  number 
of  morbid  cavities ;  and  thefe  capfules  are  fre- 
quently thick,  laminated,  and  of  confiderable  hard- 
uefs.  In  its  progrefs  the  affection  generally  ex- 
tends to  the  pelvis  and  ureter. 

Symptoms, 

The  formation  of  abfeefs  m  the  kidneys  it 
known  by  the  mixture  of  pus  with  the  urine  •,  and 
the  quantity  of  pus  will  fomewhat  determine  the 
(late  of  the  affection. 

dcccxl 

Tubercles. 

A  tuberculous  flate  of  the  kidney  is  very  rare. 
Where  it  appears,  it  refembles  in  its  appearance 
the  tubercle  of  the  lungs. 

Symptoms. 

No  external  fymptoms  difcriminate  this  affection. 
DCCCXII. 
Schirrus. 

Schirrus  of  the  kidney  exhibits  a  plain,  brown, 
uniform  fubftance,  interfered  by  membranes,  with 
an  enlargement  of  the  gland.  It  is,  however,  a 
yare  appearance  here-,  and  where  it  occurs  ia 


MORBID  ANATOMY,  cccclxxvii 

the  whole  of  the  kidney,  it  mud  be  attended  with 
the  very  word  fpecies  of  dropfy.  If  the  difeafc 
occurs  from  a  fchirrus  of  the  liver,  it  is  formed  of 
the  milder  parts  of  the  blood,  and  the  water  is 
coagulable  by  heat :  but  when  the  matter  paffing 
by  the  urine  is  extravafated  into  the  cavities  of  the 
body  raoft  readily  yielding  to  it,  and  even  in  the 
ventricles  of  the  brain,  which  frequently  is  the 
cafe,  it  mud  be  attended  with  the  worft  con- 
fequences  $  and  where  the  obftruction  is  lower, 
the  effect  is  nearly  the  fame  as  when  it  is  in  the 
kidney  itfelf. 

Symptoms. 

The  fymptoms  have  never  been  juflly  difcri- 
minated. 

DCCCXIII. 

Diabetic  State. 
Diabetic  kiJneys  (hew  an  increafed  vafcularity 
of  ftructure  with  the  fuperficial  veins,  difplay- 
ing  a  fullnefs  of  their  contents,  and  forming  a 
net- work.  The  appearance  of  the  kidneys  in  this 
difeafe  is  much  like  that  of  inflammation.  A 
quantity  of  whitifh  fluid,  refembling  pus,  is  alfo 
detected  in  the  fubftance  of  the  kidney. 

Symptoms. 

The  fymptoms  of  diabetes  are,  the  increafed 
quantity  of  urine  of  a  fweetifh  tafte  and  watery 
colour,  great  thirft,  and  voracious  appetite,  with 
an  increafe  of  pulfe,  and  gradual  emaciation. 


*3 
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DCCCXIV. 

Softnefs. 

The  kidney  appears,  at  times,  converted  into  a 
loofe  mafs,  like  a  fponge;  and  this  fpongy  (truck ure 
is  found,  on  direction,  to  pervade  every  part  of 
it.  This  is  a  peculiar  procefs,  by  which  part  of 
its  fubftance  is  abforbed,  and  the  cortical  part  in 
r,his  abforption  fuffers  mod. 

Symptoms. 

No  general  fymptoms  can  detedT;  this  peculiar 
ft'ate. ' 

DCCCXV. 

Hydatids. 

Hydatids  in  the  kidneys  are  not  fo  common  as 
in  the  liver.    One  or  two  large  ones,  however, 
are  fometimes  confpicuous  on  its  furface,  fituated 
between  its  fubftance  and  capfule,   and  occa- 
fibnally  their  number  is  even  greater.    They  are 
of  a  pulpy  nature,  with  thin  coverings,  the  fame 
as  any  other  membrane,  and  they  are  found  here 
alfo  only  of  one  fize.     But  the  true  hepatic 
hydatid  is  alfo  to  be  met  with  in  the  kidney,  occa- 
fioning  a  change  of  the  whole  internal  ftru&ure 
of  the  organ,  and  contained  in  a  thick  laminated 
bag,  often  of  a  cartilaginous  hardnefs.    Being  of 
different  fizes,  from  that  of  an  orange  to  not  more 
than  the  head  of  a  pin,  fome  of  them  have  been 
voided  by  urine,  occafioning  much  exertion  in  the 
bladder  to  expel  them,  and  producing,  of  courfe, 
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an  increafed  thicknefs  of  its  mufcular  coat,  like 
other  caufes  of  obftru£lion. 

Symptoms. 

The  only  fymptoms  here  are,  pain  felt  in  the 
loins  during  the  formation  of  the  difeafe,  along 
with  fymptomatic  fever,  naufea,  and  vomiting ; 
but  thefe  attend  alfj  affections  from  another 
caufe,  fo  that  the  paflage  of  the  hydatids  by  the 
urethra  is  the  only  certain  criterion  of  their  ex- 
igence. 

DCCCXVI. 

Calculi. 

The  kidneys  are  the  molt  frequent  feat  of  cal- 
culi, and  they  appear  lodged  either  in  its  body,  or. 
in  the  pelvis  of  the  ureter  ;  where,  by  their  flay, 
increafing  in  fize  by  new  depofitions,  they  aflume 
from  the  fhape  oc  their  fituation  an  arbofcent  form. 
In  their  colour,  they  are  either  white,  or  aflume 
different  fhades  of  brown ;  and  their  furface,  though 
at  times  fmooth,  is  for  the  moll  part  roughened 
and  irregular.  The  obftruclion  they  form  to  the 
paflage  of  the  urine,  occafions  an  alteration  in  the 
ftructure  of  tin*  organ,  the  pelvis  and  cavity  of  the 
kidney  becoming  very  much  enlarged  ;  and  the 
ureter  alfo  lurfers  a  change  in  the  fame  manner, 
according  to  the  particular  part  of  the  organ  at 
which  the  calculus  occafions  an  obfhutlion.  So 
enlarged  does  the  kidney  at  laft  become,  as  to  lofe 
entirely  every  appearance  of  its  natural  ftructure,. 
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and  to  confift.  folely  of  a  capfule  containing  a 
number  of  cells  •,  yet,  even  with  this  lofs  of  ftruc- 
ture,  the  powers  of  fecretion  in  the  organ  ft i  11 
remain  entire  as  before,  and  the  urine  is  feparated 
in  the  fame  quantity,  and  entirely  jof  the  fame 
nature. 

As  a  calculus  occurring  here  is  a  frequent  caufe 
of  inflammation  in  the  kidney,  perhaps  an  inflam- 
mation here  difpofes  to  the  growth  of  calculi; 
feveral  circumftances  lead  to  that  notion.  Some 
perfons  are  more  fubje£t  to  calculous  concretions 
than  others,  and  there  is  no  doubt  a  conltitution 
that  difpofes  to  it ;  this  is  chiefly  in  the  kidney  j 
and  a  morbid  change  may  be  made  by  inflamma- 
tion, which  gives  that  difpofition.    It  begins  to 
be  formed  long  before  the  urine  is  extrav/i  fated. 
Small  particles  of  calculi  are  obferved  witiiin  the 
tubuli;  and,  as  the  inflammation  is  often  evidently 
brought  on  by  calculi ;  fo,  if  fuch  perfons  get 
cold,  or  are  affected  by  intemperance,  there  is  an 
uneafinefs  of  the  kidney,  and  a  difcharge  of  fand, 
and  here  the  pain  of  the  kidney  feems  to  be  the 
confequence  of  this  want  of  attention. 

Symptoms. 

The  fymptoms  of  calculi,  and  thofe  of  inflam-  I 
mation,  are  much  the  fame,  except  that  in  the 
former  there  is  a  depofltion  of  red  cryltals  on  the 
difcharge  of  urine,  an  occafional  mixture  of  blood, 
and  an  increafed  pain  of  the  loins  on  motion. 
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DCCCXVII. 

OJJljication. 

The  change  of  the  kidneys  into  earth  and 
ofleous  matter*  has  been  ftated  by  authors;  but 
thefe  are  appearances  that  muft  be  extremely  rare, 
and  barely  deferve  notice. 

DCCCXVIII. 
Variety. 

The  kidneys  difplay  much  variety  from  original 
formation, both  in  their  fit  uation  and  ftrucTure,  being 
occafionally  joined  together,  or  before  the  lumbar 
vertebrce,  or  at  the  fides  of  the  pelvis;  and  in  fome 
inftances  they  are  very  fmall,  or  this  is  only  on 
one  fide,  and  the  other  is  enlarged.  Sometimes 
the  kidney  of  one  fide  is  wanting. 

DCCCXIX. 
Morbid  Changes  of  the  Renal  Capft/les. 

Thefe  are  rarely  affected  by  difeafe.  An  in- 
ftance  or  two  of  their  abfcefs  has  been  ftated,  and 
alfo  their  fwelling  from  a  fcrofulous  caufe;  for 
their  enlargement,  and  their  being  filled  with  a 
■white  matter,  {hewed  fuch  a  difpofition.  Their 
converfion  into  cartilage,  and  even  the  appearance 
of  ftony  particles  in  their  fubftance,  has  been 
alfo  detected. 

DCCCXX. 
Diseases  of  the  Bladder. 
Inflammation  of  the  Peritoneal  Coat. 
Inflammation  only  takes  place  here  when  it  is 
vol.  ii.  y 
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general  over  the  membrane,  and  it  is  ufually  con- 
fined to  it,  and  does  not  extend  to  the  other  coats 
of  the  bladder  from  its  loofe  connection  to  them, 
and  the  interpofition  of  cellular  matter.  A  con- 
fequence  of  this  inflammation  is  adhefion  of  the 
bladder  to  the  neighbouring  parts,  in  the  male  to 
ihe  rectum,  and  in  the  female  to  the  womb. 

Symptoms. 

The  fymptoms  are  chiefly  pain  and  heat  in  the 
region  of  the  bladder,  without  much  influence  on 
the  functions  of  the  organ. 

dcccxxl 

Inflammation  of  the  Bladder, 
The  inflammation  of  the  inner  membrane  is 
more  or  lefs  extenfive,  from  its  fpreading  over 
the  whole  organ  to  its  affecting  merely  a  parti- 
cular part;  and,  when  partial,  the  vicinity  of  the 
neck  is  generally  the  feat  of  it.  The  appearance 
of  this  inflammation  confifls  in  an  increafed  vaf- 
cularity,  and  frequently  extravafalion  of  blood, 
Tht  mufcular  coat,  however,  is  commonly* not  af- 
fefted. 

Symptoms. 

This  affection  is  attended  with  pain  and  fullnefs 
in  the  peritoneum,  or  above  the  pubes,  with  fre- 
quent fmall and  painful  micturitions, or  atotal  reten- 
tion of  the  difcharge,  attended  with  urgent  defire. 
Tenefmus  of  the  rectum  alfo  takes  place,  and  the 
ftomach  fympathizes,  being  affected  with  ficknefs 
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and  vomiting.  Not  unfrequently  delirium  pre- 
vails. The  formation  of  pus  is  marked  by  its  ap- 
pearance in  the  urine  difcharged. 

DCCCXXII. 

Ulceration. 

This  is  often  a  confluence  of  the  former  affec- 
tion terminating  in  fuppuration  ;  and  when  ulcer* 
are  of  the  common  kind,  no  peculiar  circumftances 
mark  their  appearance  here.  In  their  effects,  a 
portion  of  the  bladder  is  often  deftroyed,  and 
communications  are  thus  formed  between  it  and 
the  neighbouring  parts,  either  with  the  abdominal 
cavity,  or  the  re&um  in  the  male,  or  vagina  in 
the  female.  The  confequence  of  the  firft  is  general 
peritonseal  inflammation;  of  the  two  laft,  much 
irritation  and  pain,  and  the  difeafe  often  conti- 
nuing for  life. 

Local  violence  is  generally  the  caufe  of  abfeefs 
here,  and  particularly  the  operation  of  lithotomy. 
In  fome  cafes,  the  inner  membranes  of  the  bladder 
has  been  entirely  feparated  by  the  procefs  of  appa- 
rently fcrofulous  ulceration. 

Symptoms. 

The  fymptoms  of  ulceration  here  are  marked 
t>y  pain  and  difficulty  in  making  water  ;  and  where 
communications  are  opened  by  ulceration,  the 
paffage  of  the  urine  detects  thefe ;  and  the  pain 
and  irritation,  from  affecting  the  parts  it  pervades. 

y  2 
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DCCCXXIII. 

Schirrus  and  Cancer. 
Thefe  difeafes  are  only  communicated  here  from 
neighbouring  parts,  and  are  feldom  original,  being 
extended  either  from  the  rectum  or  uterus.  In 
this  fituation  they  are  chara£terifed  by  the  fame 
thicknefs  and  hardnefs  as  when  affecting  other 
parts,  and  communications  neceflarily  prevail  with 
thefe  parts. 

,     .  DCCCXXIV. 

•  Fungus. 

Fungus  appears  on  the  inner  furface  of  the 
bladder,  either  in  one  mafs,  or  detached  pieces, 
which  feem  compofed  of  a  loofe  fibrous  texture. 
If  fituated  behind  the  neck,  obftru&ion  of  the 
urine  is  the  confequence  •,  and  a  ftronger  action 
required  to  expel  it,  occafions  a  thickening  of  the 
mufcular  coat. 

Symptoms. 

The  difficult  difcharge  of  urine  is  the  only 
fymptom  of  fungus ;  and  if  it  is  fituated  near  the 
neck,  it  may  perhaps  be  afcertained  by  the  intro- 
duction of  the  found,  which  touching  it,  will  give 
the  feeling  of  a  foft  tumor;  and  an  examination 
of  the  rectum  will  mark  its  diftindtion.  from  a 
difeafed  proftate. 

DCCCXXV. 
Pclypus. 

Polypus  of  the  bladder  has  been  obferved,  con- 
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fifling  in  various  irregular  projecting  mafles  of  a 
firm  texture ;  but  this  appearance  is  very  rare, 
and  the  iymptoms  are  the  fame  with  thofe  of  the 
fungus. 

DCCCXXVI. 
Elongation  of  the  inner  membrane  forming  irre- 
gular proceffes  in  certain  parts,  confiding  of  much 
cellular  membrane  intermixed  with  fa',  is  an  ap- 
pearance obfervable  in  the  bladder  at  times. 

Synpioir.s. 

This  difeafe  mud  be  flow  in  its  progrefs ; 
neither  will  any  inconvenience  attend  it,  unlefs 
it  preiies  on  the  neck,  when  a  difficulty  of  water 
will  enfue. 

DCCCXXVII. 

Cyfts  of  various  fizes  are  found  intimately  con- 
nected with  the  bladder,  and  opening  into  its 
cavity.  They  are  probably  pouches  formed  from 
the  bladder  itfelf,  though  they  are  often  found  of 
a  prodigious  fize. 

DCCCXXVIII. 

Tbicknefs  of  the  Mufcular  Coat. 
This  is  the  common  confequence  of  all  difeafes 
where  the  action  of  the  bladder  is  much  mcreafed. 
From  |  inch,  its  natural  thicknefs,  it  isincreafed  at 
times  to  half  an  inch;  dill  retaining,  however,  its 
pale  colour,  without  any  additional  rednefs,  and 
having  between  the  fafciculi,  or  its  inner  fibres, 
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little  pouches  from  the  inner  membrane.  Theft 
pouches  equal  at  times,  in  fize,  the  extremity  of 
the  little  finger,  and  fmall  calculi  are  contained  in, 
them.  This  is  more  a  difeafe  of  the  male  than  of 
the  female. 

Symptoms. 

The  fymptoms  of  this  difeafe  are,  frequent  in- 
clination to  void  urine,  from  the  fmall  capacity  of 
the  bladder  to  contain  it. 

DCCCXXIX. 
Divifion  of  the  Cavity* 
The  bladder  has  been  obferved  divided  into  two 
chambers,  an  upper  and  a  lower  one,  feparated  by 
firm  membranous  fubftance,  and  having  an  aper- 
ture of  communication. 

Symptoms. 

The  fymptoms  of  this  difeafe  in  its  advanced 
Hate  are,  a  confiderable  circumfcribcd  tumor  above 
the  pubes  in  the  fituation  of  the  diftended  bladder, 
a  leffened  difcharge  of  urine,  and  no  way  affecYing 
the  fize  of  the  tumor  when  difcharged.  At  times, 
a  large  emiflion  of  urine,  from  the  choice  of  fome 
particular  attitude,  enabling  it  to  defcend  into  the 
lower  chamber,  and  the  tumor  of  the  pubes  fub- 
fiding  in  confequence  of  this,  with  a  releafe  of 
fymptoms  till  a  new  accumulation. 

DCCCXXX. 
Calculi. 

Calculi  are  a  frequent  difeafe  in  the  bladder, 
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afFecling  the  male  oftener  than  the  female,  and 
confpicuous  at  every  period  of  life.    The  origin 
of  this  affection  is  either  from  the  kidneys  de- 
fending by  the  ureters,  or  it  is  found  in  the 
bladder  itfelf.    An  extraneous  fubftance,  forming 
a  nucleus,  is  fometimes  the  caufe  of  thefe  calculi, 
either  loofe,  or  confined  to  a  particular  part  of 
the  organ.    In  the  latter  cafe,  they  are  fometinies 
lodged  in  cyfts  formed  by  the  inner  membrane,  or 
attached  to  an  excrefcence  of  the  bladder,  retain- 
ing it  in  that  fituation.    Where  one  calculus  only- 
ex^,  it  is  commonly  of  an  oval  form ;  where 
more,  they. acquire  by  friction  flat  fides  and  angles. 
In  general,  the  furface  of  calculi  is  granulated, 
from  which  they  acquire  a  certain  degree  of 
roughnefs,  and  this  roughnefs  varies  in  different 
cafes,  according  to  the  fize  of  the  granules  ;  oc- 
cafionally,  inftead  of  this,  the  furface  appears  of 
a  porous  ftructure.    The  divifion  of  calculi  ex- 
hibits a  laminated  texture  in  concentric  curves 
compactly  applied,  and  varying  in  the  thicknefs  of 
the  laminae.    At  times,  alfo,  a  porous  ftrudure 
is  confpicuous.    The  colour  of  calculi  is  very 
various,  but  brown  chiefly  prevails,  of  different 
degrees ;   and  the  colour  of  the  fame  calculus 
varies  in  different  places,  the  outfide  being  of  one 
colour,  and  the  infide  of  another.    Both  the  fpe- 
cific  gravity  of  different  calculi,  as  well  as  their 
chemical  qualities,  differ  widely  from  each,  others 
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and  though  the  matter  of  calculus  is  thus  found 
in  the  bladder,  for  the  mod  part  formed  into  one 
or  more  circumfcribed  maffes,  there  are  inftances 
where  the  whole  of  its  cavity  is  filled  with  a  fub- 
ttance  like  mortar. 

Symptoms. 

'  The  fymptoms  of  calculus  are  well  afcertained, 
and  confift  of  an  uneaf;r;efs  at  the  orifice  of  the 
urethra  after  the  difcharge  of  urine,  or  any  exer- 
tion, with  more  or  Itfs  of  a  dull  pain  at  the  neck 
of  the  bladder.  Frequent  micturition  alfo  takes 
place,  pafling  either  in  drops,  or  with  the  ftream 
fuddenly  fufpended.  The  urine  difplays  a  large 
depofition  of  mucus,  and  is  alfo  occafionally  tinged 
with  blood.  Tenefmus  is  likewife  a  common 
fymptom. 

DCCCXXXI. 

Diflenf.on  and  Contraction. 
Diflenfion  of  the  bladder  occupying  the  lower 
part  of  the  abdomen,  is  a  very  common  appear- 
ance on  direction  ;  and,  in  an  oppofite  extreme, 
it  is  alfo  difcovered  at  times  fo  contracted,  as 
h.irdly  to  difplay  any  cavity  arifing  from  its  ftrong 
action  before  death. 

DCCCXXXII. 

Defect  of  the  Anterior  Part. 
A  want  of  this  part  occafionally  appears  ;  the 
place  of  which  is  fupplied  by  a  foft,  vafcular, 
flefliy  texture,  externally  fituated  on  the  abdomen, 
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and  formed  of  projecting  mafles,  having  on  them 
a  layer  of  thick  ropy  mucus.  On  this  mafs  the 
ureters  open,  and  it  is  attended  with  malconfor- 
mation  in  the  parts  of  generation. 

DCCCXXXIII. 
Communication  with  the  Rcclum. 

A  connection  of  the  rc£tum  with  the  dependent 
part  of  the  bladder  is  fometimes  met  with,  being 
rhe  . effect,  of  original  naalcanformatiou  ;  .and:  aar 
other,  though,  a  rare  appearance,  is  the  bladder 
being  found  lodged  in  a  hernial  fap,  both  at  the 
abdominal  ring  and  under  Poupart's  ligament.  . 

•        'upCCXXXIV.      '."  .  • 
Morbid  Changes  of  the  Male  Genital  Parts. 
Inflammation  of  the  Veficulce  Sem'males. 

The  veficula;  feminales  are  occafionally  the  fub- 
le&  of  difeafe,  though  it  is  difficult  to  detect  it. 
Their  inflammation' is  generally  derived  from  that 
of  the  contiguous  parts;  and,  in  coniequence>of 
this,  adhefions  have  been  formed  by  them  ;  and 
like  wife  fuppuratipn  has  taken  .place  in  their  fub- 
ftance. 

J  •  -  •     SWMW*   .  .  -  5  • 

j   No  peculiar  fyrrp^oms,  can  ■  jfn.arjc.  inflammation 

Lere  diitinct  from  \Ay-\X  of  tlie  etfie.r  contiguous  parts. 

■ , .pecciixv.  ,  ':  rt  j 

Scrofulous  Accumulation. 
The  appearance  of/a-  fcro/ulous  matter  has  a-lfo 
been  traced  in  thc-veficu^  feminalcs. 
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DCCCXXXVI. 
Malconfortnatiotiy  life. 
The  ducts  of  the  veficuhe  feminales  are  occasi- 
onally wanting,  or  do  not  open  into  the  cavity  of 
the  proftate  gland.  By  the  femen  being  thus 
prevented  from  paffing  into  the  urethra,  fterility 
muft  be  the  natural  confequence.  A  morbid 
fmallnefs  of  their  ftru£ture  has  been  alfo  detected, 
rendering  them  unfit  for  the  execution  of  their 
functions,  though  one  is  often  found  fmaller  than 
the  other.  Even  one  of  them  has  appeared  want- 
ing, in  which  cafe  the  vas  deferens  of  that  fide 
being  enlarged  and  tortuous,  has  probably  fupplied 
its  place.  Schirrus  and  calculi  of  thefe  parts  have 
been  alfo  noticed. 

Symptoms. 

None  of  thefe  affections  have  been  diftingulfhed 
by  any  leading  fymptoms  in  the  living  body,  and 
diffedlion  only  has  made  known  their  exiftence, 

DCCCXXXVII. 
Diseases  or  the  Prostate  Gland. 

Ahfctfi. 

The  appearance  of  abfeefs  in  the  proftate  gland 
mews  its  being  fubjedt  to  the  common  attack  and 
progrefs  of  inflammation,  and  this  abfeefs  poffeffes 
nothing  peculiar  more  than  abfeefs  of  other  parts. 

Symptoms. 

The  marks  of  inflammation  here  will  be  pains 
more  or  lefs  acute  at  the  neck  of  the  bladder 
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with  difficulty  in  making  water,  and  fome  tenes- 
mus ;  and  the  quick  progrefs  and  acutenefs  of  pain 
will  diftinguifh  it  from  fchirrus. 

DCCCXXXVIII. 

Scrofula. 

The  proflate,  on  diffedion,  often  difclofes  the 
fjme  curdy  matter  as  in  other  fcrofulous  glands, 
and  pus  has  been  prefled  from  it  in  this  ftate. 

DCCCXXXIX. 

Schirrus. 

Schirrus,  however,  is  the  mod  common  affec- 
tion of  the  proftate  gland  ;  and  the  confequence 
of  tli Is  is,  its  enlargement  to  equal  the  fize  of  the 
fill,  difplaying  on  diffedion  the  marks  of  fchirrus 
elfewhere,  or  a  firm  white  or  brown  fubftance, 
interfered  by  membranous  fepta  in  various  direc- 
tions. In  this  ftate,  its  pofterior  extremity  pro- 
jects deep  into  the  cavity  of  the  bladder,  by  which 
the  urinary  difcharge  is  interrupted  from  entering 
the  urethra,  and  that  in  a  greater  or  lefs  degree, 
according  to  the  extent  of  this  projection.  Where 
this  is  very  great,  an  inftrument  cannot  be  paffed, 
and  an  artificial  paffage  is  fometimes  made  by  the 
fide  of  the  gland.  In  this  way  life  is  often  pro- 
traded  under  this  difeafe.  The  gland,  alfo,  often 
affumes  an  irregular  growth,  and  a  winding  paf. 
fage  is  formed  through  it  by  the  change  in  the 
fhape  of  its  cavity,  which  increafes  the  difficulty 
of  making  water*    Not  unfrequently  with  its  en- 
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largement  its  furface  becomes  ulcerated,  and  a 
fiftula  occafionally  appears  between  it  and  the 
rectum.  From  a  tHfeafed  proftate  gland  the  blad- 
der naturally  fuffers ;  and  being  excited  conftantly 
to  extraordinary  exertions,  its  fubftance  becomes 
thickened  and  ftronger.  This  affection  is  a  difeafe 
of  advanced  life. 

Symptoms. 

The  marks  of  a  difeafed  proftate  gland  are,  dif- 
ficult micturition,  and  in  fmall  quantity,  fometimes 
a  total  fuppreffion  of  it.  The  fame  uneafinefs  at- 
tends the  pafiage  of  the  fceces,  and  a  continuance 
of  ti  e  defire  after  it  is  over.  Mucus  from  the 
urethra  frequently  follows  thefe  evacuations,  from 
the  exertion  employed.  The  introduction  of  a 
bougie  or  catheter  -detects  the  difeafe  by  the  place 
of  its  ftoppage. 

DCCCXL. 

Caicui'i. 

Small  brown  calculi  of-  the  fize  of  a  pea  are 
occafionally  found  in  the  ducts  of  the  proftate, 
and  confift  chiefly  of  phofphate  of  lime. 

Symptoms. 

The  only  fymptoms  here  will  be  difficulty  of 
urine,  and  the  feeling  to  a  found,  or  catheter,  of  a 
ilone  impacted  in  the  neck  of  the  bladder, 

DCCCXLI. 
Enforced  Dutls. 
.   The  enlargement  of  the  gland,  and  widenefs  of 
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its  du&s,  fo  as  to  equal  the  fize  of  a  fmall  quill, 
fometimes  appears.  This  ftate  is  always  the  effecT: 
of  ftridture  in  the  urethra,  which  obftruc~Ung  the 
pafiage  of  the  urine,  occafions  its  accumulation 
behind,  and  its  dilatation  of  thefe  parts  ;  while  the 
bladder  itfelf  fuffers  from  the  fame  caufe,  and  a 
thickening  of  it  alio  attends  this  affection. 

DCCCXLII. 
Preternatural  Smallnefs. 
The  proftate  gland  has  been  found  in  an  oppo- 
fite  extieme  preternaturally  fmall,  fo  as  to  be 
unfit  for  performing  its  functions.  But  this  mal- 
conformatien  was  extended  to  other  parts  of  the 
genital  fyftem. 

DCCCXLIII. 

Morbid  Changes  of  the  Urethra. 

Ahfcefs. 

The  membranous  part  of  this  pafiage  is  the  feat 
of  abfcefs,  and  it  may  arife  from  external  or 
internal  caufes ;  but  obftruction  of  the  urethra 
from  ftri&ure  is  the  moft  frequent  fource  of  this 
"malady.  By  the  irritation  of  the  urine  behind  the 
ftricture,  inflammation  and  its  confequences  are 
induced,  and  an'  'abfcefs  breaking  externally,  the 
urine  is  difeharged  through  the  aperture. 

Symptoms. 

Stricture  of  the  urethra  is  marked  by  more  or 
lefs  difficulty  in  the  difcharge  of  urine,  which  is 
in  a  fmall  forked  ftream,  fcattered  as  it  werej  and 
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often  it  pafles  in  drops.  Some  gleety  appearance 
likewife  attends.  Various  fymptoms  arife  in  the 
contiguous  parts  from  fympathy,  and  conftitutional 
irritation  is  frequently  connected  with  the  local 
affection. 

DCCCXL1V. 

The  continuance  of  the  former  affection,  with 
no  difpofition  to  heal,  conftitutes  fiftula  here ;  or 
the  parts  acquire  a  thickened  hardnefs,  and  the  lips 
of  the  orifice  turn  callous.  The  moft  common 
feat  of  this  difeafe  is  behind  the  fcrotum,  or  near 
the  membranous  divifion  of  the  urethra ;  and 
thefe  fiftulse  frequently  difplay  feveral  openings 
into  fhort  canals,  which  run  in  various  directions. 

Symptoms. 

This  affection  is  confpicuous  by  the  external 
fymptoms. 

DCCCXLV. 

Calculi. 

By  the  compaction  of  calculi,  the  membranous 
part  of  the  urethra  is  formed  into  a  bag,  often  fo 
large  as  to  contain  a  fmall  egg ;  and,  by  the  con- 
tact of  the  urine,  the  calculus  in  this  fituation 
gradually  increafes,  as  elfewhere.  The  marks  of 
this  ftate  are  evident  on  external  examination. 

DCCCXLVI. 
Coivper's  GlartJs. 
Cowpcr's  glands  have  been  mentioned  as  changed 
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into  ligament  •,  but  diflfe&ions  feldom  fhew  them 
the  fubje&s  of  difeafe. 

DCCCXLVII. 

Inflamed  Membrane. 
The  inflammation  of  the  inner  urethral  mem- 
brane is  fimilar  to  that  of  other  fecretory  mem- 
branes. It  difplays  in  this  ftate  an  increafed 
vafcularity,  and  an  augmented  fecretion  of  its 
glands.  The  feat  of  this  inflammation  is  gene- 
rally at  its  anterior  extremity,  but  the  inflammation 
fpreads  through  its  whole  farface;  nor  is  it  con- 
fined to  the  membrane  alone,  but  fpreads  into  the 
fubftance  of  the  fpongy  parts,  affecting  its  whole 
ftructure.  The  confequence  of  its  thus  extend- 
ing is  increafed  thicknefs  arid  hardnefs  of  thefe 
parts,  and  the  depofition  of  coagulable  lymph  into 
the  cells,  which  thus  acquire  a  more  vafcular 
ftate.  Even  the  glands  become  augmented,  and 
feel  like  round  tubercles  to  the  finger. 

Symptoms. 

External  fymptoms  mark  fufficiently  this  (late 
of  difeafe, 

DCCCXLVIII. 

Ulcers. 

This  is  a  very  rare  appearance  in  the  urethra, 
as  the  inflammation  here  feldom  extends  that 
length. 

Symptoms, 

Much  pain  at  a  particalar  part,  and  a  difcharge 
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from  it  mixed  with  blood,  will  give  fome  evidence 
of  this  ftate. 

DCCCXLIX. 

Stricture. 

Stri&ure  was  formerly  noticed  as  the  moll  fre- 
quent afFe&ion  of  this  part,  by  which  the  canal  is 
partially  narrowed,  or  altogether  obliterated.  Its 
mod  common  feat  is  a  little  anterior  to  the  mem- 
branous divifion  of  the.  urethra ;  and  here  it  ex- 
hibits  various  appearances,  as  confiding  either  in 
a  fimple  approximation  of  the  bppofire  fides'  of  the 
palfage,  or  in  its  contraction  for  a  certain  extent, 
either  attended  with  the  apparent  natural  ftate  of 
its  furface;  or  its  thickening  and  hardnefs,  with  a 
partial  abrafion  qr  ulceration. 

Thefe  confequences  are.  ofren  augmented  by 
mechanical  attempts  at  relief,  .  the  "  ulceration's 
being  extended,  and  not  unfrequently  even  a  new 
paffiige  formed.  The  4 ftri&ure  alfo  prevails  m 
different  places,  and  is  at  the  fame  time  irregularly 
placed  on  one.  fide,  fo  as  to  give  obliquity  to  the 
paflage. 

Symptoms. 

The  fymptoms  of  this  affeclion  were  already 
detailed  as  a  caufe  of  inflammation. 

DCCCL. 

Caruncle. 

An  excrefcence  from  the  urethra  is  a  rare  oc- 
currence.   In  fcrofulous  constitutions,  however, 
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it  is  occafionally  obfervable  on  difleclion,  and 
therefore  falls  to  be  noticed. 

Symptoms. 

The  fymptoms  of  this  afle&ion  cannot  differ 
from  thofe  of  ft  rid  u  re. 

DCCCLI. 

Earthy  Matter-. 
The  depofition  of  an   earthy  matter  in  the 
bladder,  formerly  noticed,  may  be  even  extended 
here-,  and,  accordingly,  a  thin  layer  of  this  fub- 
ftance  has  been  found  to  pervade  the  whole  canal. 

DCCCLII. 

Malconformation  of  the  Orifice. 
The  external  opening  of  the  urethra  is  fome- 
times  found  to  be  placed  under  the  frsenum,  or 
where  it  mould  be,  for  in  fuch  cafes  no  fraenum 
exifts.  The  opening  here  is  alfo  fmaller  than  the 
natural  one.  Some  other  fpecies  of  malconforma- 
tion are  at  times  met  with,  but  they  are  very  rare. 

DCCCLIII. 

Diseased  Testicles. 
Hydrocele. 

A  collection  of  water  in  the  vaginal  coat  of  the 
tefticle  occurs  at  every  period  of  life  ;  but  after 
manhood,  it  ftklom  fuffers  a  fpontaneous  termina- 
tion. A  pyramidal  bag,  more  or  lefs  thickened 
and  laminated,  approaching  the  ring  of  the  abdo- 
minal mufcle,  and  extending  at  times  to  the  ring 
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itfelf,  is  its  common  appearance.  By  this  acci*- 
mulation  the  tefticle  fuffers  compreffion.  The 
fluid  contained  pofftfles  the  properties  of  the  fe- 
rum,  and  from  undergoing  a  morbid  change,  ac- 
quires a  yellowifh,  greenifh,  cr  brown  colour. 

Symptoms, 

The  fymptoms  of  this  affecVion  are  determined 
by  the  pyramidal  fhape  of  the  fwelling,  by  its 
want  of  pain,  by  its  refinance  on  prefiure,  by  it* 
haring  no  infiuenee  on  the  general  health,  and  by 
its  tranfparency  to  the  eye,  when  it  is  oppofed 
to  the  light  of  a  candle  placed  on  the  other  fide 
of  it,  or  at  leaft  by  its  compreffibility,  where  the 
thickening  of  the  coat  prevents  this  tranfparency 
being  fo  diftincl. 

DCCCLIV. 

Hydatids, 

This  appearance  has  occafionally  been  found 
■within  the  vaginal  coat,  both  loofe,  and  in  a  ftate 
of  adhefionj  but  the  affection  is  rare. 

Symptoms. 

The  marks  of  this  affection  will  be  the  fame  as 
hydrocele,  but  its  peculiar  nature  can  only  be  dif- 
tin£tly  known  by  opening  the  fwelling. 

DCCCLV. 
Cartilages. 

The  vaginal  coat  is  alfo  at  times  the  feat  of 
cartilaginous  fubftances,  loofely  placed  in  the 
cavity,  and  of  the  fame  "nature  as  thofc  appearing 
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occafionally  in  the  joints,  from  a  deranged  fecrc- 
tion  of  the  veflels. 

Symptoms. 

As  they  are  productive  of  no  great  inconve- 
nience, no  peculiar  fymptoms  mark  their  prefence. 

DCCCLVI. 

Adhefton. 

The  vaginal  coat  becomes  clofely  attached  to 
the  tefticle  by  a  firm  adhefion,  either  through  its 
whole  extent,  or  only  in  detached  points,  varying 
in  their  thicknefs  of  texture.  They  are  always  the 
confequence  of  previous  inflammation  of  the  part. 

DCCCLVII. 

Inflammation  of  the  Tejlicle. 
This  gland  is  often  fubjecl:  to  inflammation, 
which  varies  no  way  in  appearance  from  that  of 
other  parts*  The  inflammatron  generally  extends 
to  the  vas  deferens  and  the  fpermatic  cord,  which 
occafions  a  thickening  of  the  coats  of  the  former, 
2nd  the  veins  of  the  latter  fometimes  acquire  a 
varicofe  ftate.  The  inflammation  is  often  fuc- 
ceeded  by  a  permanent  hardnefs  and  fwelling  of 
the  epididymis,  ariftng  from  extravafation  during 
the  height  of  inflammation. 

Symptoms. 

Inflammation  here  is  diftinguilhed  by  the  uni- 
form fmooth  fwelling,  by  the  rapidity  of  the  in- 
flammation, and  by  the  inflammatory  blufli  or 
rofy  colour  of  the  teguments. 
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DCCCLVIII. 

Abfcefs. 

Abfcefs  here  is  a  confequence  of  inflammation, 
though  not  fo  frequent  as  in  other  parts ;  but  it 
poflefies  here  no  peculiarities. 

DCCCLIX. 

Scrofula. 

Scrofula  here  changes  the  teRicle  into  an  en- 
larged mafs,  which,  when  cut  into,  difplays  a 
white  or  yellowifh  curdy  fubftance,  mixed  with 
pus  in  a  greater  or  lefs  degree. 

Symptoms. 

The  chief  marks  of  this  difeafe  are,  a  foftnefs 
of  texture,  a  flight  pain  in  the  part,  and  a  general 
healthy  ftate  of  the  fyftem. 

DCCCLX. 

Pulpy  State. 

The  natural  ftru&uve  of  the  tefticle  often  degene- 
rates into  an  entire  brown,  uniform,  pulpy  matter. 
This  is  a  peculiar  difeafe,  equally  diftinft  from 
fcrofula  and  fchirrus. 

Symptoms. 

The  fymptoms  are  the  fame  as  thofe  which 
mark  fcrofula. 

DCCCLXI. 

Schima  and  Cancer. 
A  brownifh  hard  mafs,  interfe&ed  in  various 
degrees  by  membranes,  characterizes  fchirrus  of 
this  gland,  where  the  natural  ftrutture  is  loft  in 
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cells  containing  a  fanious  fluid,  with  an  occafion- 
al  mixture  of  cartilages.  In  the  progrefs  of  the 
difeafe,  the  appendages  of  the  teflicle,  or  the  epi- 
didymis and  the  fpermatic  cord,  take  on  the  fame 
morbid  difpofition.  The  ulceration  of  this  mafs, 
and  its  producing  a  fungous  growth,  conftitutes 
cancer. 

Symptoms. 

The  chief  marks  of  this  difeafe  are,  its  great 
hardnefs,  and  darting  pain  extending  along  the 
cord,  joined  to  its  flow  progrefs  and  particular 
influence  on  the  general  health.  In  the  ulcerated 
ftate  the  fymptoms  are  obvious. 

DCCCLXII. 

Cartilage  and  Bone. 
In  fome  fchirrous  cafes  a  predominance  of  car- 
tilaginous fubltance  prevails,  marked  by  ulceration 
in  its  centre  ;  and  this  cartilage  diiTers  in  nothing 
from  common  cartilage.  A  partial  appearance  of 
ofleous  matter  in  the  tefticle  has  alfo,  at  times, 
been  met  with. 

DCCCLXIII. 

Malconformation  of  the  Epididymis. 
The  termination  of  the  epididymis  in  the  vas 
deferens  has  been  wanting  at  times.  By  this 
defect,  the  femen  not  being  expelled  into  the 
urethra,  fterility  muft  be  the  confequence.  Stric- 
ture of  the  vas  deferens  alfo  occurring  from  dif- 
eafe, muft  be  attended  with  the  fame  effect  in 
regard  to  one  tefticle. 
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DCCCLXIV. 

Smalhiefs  and  Wajling. 

Smallncfs  in  the  tefticle,  which  fometimcs  taket 
place  in  an  extreme  degree,  is  always  attended 
with  a  want  of  venereal  inclination.  Wafting  of 
■  the  tefticle  alfo  occurs  as  an  effect  of  difeafe, 
cither  of  inflammation  or  compreffion.  This  waft- 
ing has  been  known  in  both  tefticles.  When  oc- 
curring only  in  one,  the  natural  powers  continue 
as  before.  When  one  tefticle  does  not  defcend 
at  birth,  but  is  continued  in  the  abdomen,  which 
fomctimes  happens,  it  remains  of  an  imperfect 
Cze  in  that  fituation. 

DCCCLXV. 
Morbid  Changes  of  the  Spermatic  Chord. 

The  fpermatic  chord  is  liable  to  four  different 
affections:  fchirrus,  fcrofula,  varix,  and  dropfy. 

The  firft  of  thefe  is  generally  conjoined  with 
that  of  the  tefticle,  by  the  affe&ion  of  which  it  is 
changed  into  a  hard  mafs  of  the  fame  nature  with 
the  tefticle  itfelf,  and  at  laft  its  effects  extend  to 
the  lumbar  glands. 

The  fecond  is  derived  from  the  fame  fource  as 
the  fcrofulous  ftate  of  the  tefticle,  and  exhibits  the 
fame  appearance  in  the  change  of  its  ftru£ture. 

The  third,  or  varix,  is  very  common  to  this 
fituation,  and  it  takes  place  in  the  veins  of  the 
chord  in  various  degrees,  from  fimple  enlargement 
to  the  moft  diftencled  varicofe  ftate.    The  chord 
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then  becomes  a  bulky  mafs,  diminifhed  on  prefigure, 
and  very  foft  to  the  feel.  From  this  increafe  of  the 
parts  above,  a  wafting  of  the  tefticle  often  enfues. 

The  fourth,  or  water,  is  found  in  this  fitua- 
tion  in  two  different  places,  either  diffufed  in 
the  cellular  membrane  of  the  chord  forming  a 
local  anafftrca,  and  readily  diminifhed  on  preffure, 
though  accumulated  here  to  the  quantity  of  fome 
pints ;  or,  what  is  more  common,  the  water  here 
is  encyfted  and  lodged  in  a  fac  of  the  fpermatic 
chord,  formed  by  a  firm  white  membrane  full  of 
ferous  fluid. 

Symptoms. 

In  the  encyfted  kind,  the  tefticle  is  found  under 
the  fwelling  diftindt  and  feparate,  in  which  it 
differs  from  hydrocele. 

DCCCLXVI. 
Morbid  Changes  of  the  Female  Genital 

System. 
Uterine  Ajfeftions. 
Inflammation. 
The  inflammation  of  the  uterus  is  generally  a 
confequence  of  parturition,  when  occurring;  and 
its  affe&ion  is  extended,  more  or  lefs,  over  the 
peritonaeum.    Its  appearances  are  the  fame  with 
thofe  of  inflammation  elfewhere,  and  its  fundus 
and  body  are  the  chief  feat  of  this  morbid  ftate. 
In  its  progrefs,  it  extends  along  the  uterine  ap- 
pendages, and  not  unfrequently  uterine  inflam- 
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mation  terminates  in  abfcefs,  with  pus  collected 
in  the  large  uterine  veins.  The  peritonseal  affec- 
tion, conjoined  with  this,  appears  the  fame  as 
under  other  morbid  circum fiances,  only  there  is 
here  a  proportionally  greater  extravafation  of  co- 
agulable  lymph. 

Symptoms. 

The  marks  of  inflammation  here  are,  hypogaf- 
tric  pain  and  tenfion,  increafed  on  preffure  or  ex- 
amination of  the  uterine  orifice.  The  flomach 
fympathizing,  vomiting  enfues,  attended  with  an 
irregular  ftate  of  the  bowels,  general  fever,  and 
much  frequency  of  pulfe.  On  the  peritonceal 
affection  being  confidernble,  added  to  thefe  fymp- 
toms,  fwelling  of  the  abdominal  cavity  takes  place, 
with  increafed  pain  and  tendernefs. 

DCCCLXVTI. 

Ulceration. 

The  feat  of  this  morbid  change  is  the  neck  of 
the  uterus,  from  which  it  fpreads  to  the  fundus, 
fo  as  to  deftroy  the  greater  part  of  the  organ, 
and  convert  it  into  a  tattered  mafs.  From  the 
uterus,  it  frequently  fpreads  alfo  to  the  contiguous 
parts,  particularly  to  the  vagina,  bladder,  and 
re£lum,  with  all  which  it  forms  communications. 
In  its  fir  ft  ftage,  the  uterus  becomes  by  it  fome- 
what  harder,  and  enlarged.  The  chief  period  of 
its  attack  is  middle  and  advanced  life,  though  it 
is  occafionally  met  with  in  young  fubjedls. 
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Symptoms. 

Pain,  more  or  Iefs  exquifite,  in  the  part, 
with  a  purulent  or  bloody  difcharge,  forms  the 
leading  fymptom  of  the  difeafe.  Its  progrefs, 
where  communications  take  place  with  neighbour- 
ing parts,  particularly  the  bladder,  is  marked  by 
the  difcharge  of  urine  from  that  fituation.  A 
imall  frequent  pulfe,  fallow  look,  and  great  ema- 
ciation, attend  the  advance  of  this  malady,  and 
f welling  of  the  inguinal  glands  from  abforption. 

DCCCLXVIII. 
Schirrus. 

A  general  fchirrous  enlargement  and  hardnefs 
of  the  uterus,  to  equal  in  fize  geflation  at  fix 
months,  often  occurs,  (hewing  on  difledtion  a  hard 
fubftance  of  a  brownilh  or  brovvnifli  white  colour, 
interfe&ed  by  membranes.  An  ulceration  and 
tuberculous  ftate  of  its  inner  furface  is  a  frequent 
effecT:  of  its  progrefs,  and  thefe  tubercles  contained 
in  its  fubftance  are  fimilar  in  ftru&ure  to  the 
uterus  itfelf. 

Symptoms. 

This  difeafe  is  only  known  in  its  advanced  ftage 
by  pain  more  or  lefs  acute  in  the  hypogaftric 
region  ;  and  by  an  examination  of  the  ftate  of  the 
-uterus,  by  the  vagina  feeling  at  the  orifice  hard 
and  enlarged,  with  a  confiderable  weight  of  the 
organ  when  raifed  on  the  finger.  Not  unfrequently 
the  enlargement  may  be  felt  by  application  of  the 
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hand  above  the  puhes.  A  difcharge  will  be  joined 
with  thefe  fymptoms  when  it  has  nailed  into  ulce- 
ration. 

DCCCLXIX. 

Tubercles. 

An  external  tuberculous  (late  of  the  uterus,  as 
well  as  an  internal,  the  effect  of  fchirrus,  is  at 
times  difcovered.  Thefe  tubercles  vary  much  in 
fize,  being  irregular  in  fhape,  and  knotted.  When 
cut  into,  they  mew  the  fame  general  appear- 
ance as  fchirrus.  One  peculiarity  is  their  fmall 
tendency  to  ulceration.  Inftead  of  numerous 
tubercles,  the  uterine  cavity  is  often  filled  by  one 
large  nrafs  of  this  kind,  which  exhibits,  on  dif- 
feclion,  the  fame  ftru&ure,  2nd  which  is  con- 
nected to  the  uterus  only  by  loofe  cellular  mem- 
brane, while,  except  in  its  enlargement  accom- 
modated to  the  fize  of  this  mafs,  the  organ  is  not 
otherwife  affected  by  difeafe. 

Symptoms. 

No  fymptoms  mark  this  affection  in  its  early 
flare,  and,  in  its  advanced  progrefs,  it  is  no  way 
to  be  diftinguifned  from  fchirrus. 

DCCCLXX. 

Polypus. 

This  is  the  fame  difeafe  as  the  tubercle,  only  it 
differs  in  the  manner  of  its  connection  with  the 
organ,  adhering  always  to  it  by  a  fmall  neck. 
Thefe  polypi  vary  in  fize,  from  a  walnut  to  the 
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magnitude  of  a  child's  head-  The  fundus  is  the 
moft  common  feat  of  attachment,  and  more  than 
one  are  generally  found  at  a  time  in  the  uterus. 
Sometimes  they  differ  from  the  tubercle,  and  con- 
fift  of  a  mere  loofe  bloody  ma fs,  with  tattered 
proceffes  from  it.  This  mafs,  when  opened,  is 
formed  either  of  a  fpongy  laminated  fubftance, 
divided  by  interflitial  cavities,  or  of  the  fame  tex- 
ture with  larger  ones.  By  thefe  polypi  the  fize  of 
the  organ  is  augmented  in  proportion  to  their  bulk. 

Symptoms. 

Pains  of  the  loins,  with  mucous  and  occafional 
bloody  difcharge?,  are  the  leading  fymptoms  here, 
till  it  is  diltinguifhable  by  examination.  The. 
general  health  is  little  affected. 

DCCCLXXL 

lnverfioft. 

Inverfion  is  the  effect  of  a  polypi"-,  or  the  ex- 
traction of  the  placenta.  In  the  fnTt  cafe  it  is 
partial  when  there  is  an  appearance  of  fifiure  on 
the  outfide,  and  the  uterine  appendages  are  drawn 
inwards  at  both  edges  of  the  fiffure.  In  the 
fecond  cafe,  the  inverfion  is  complete,  and  the 
inner  furface  expands,  while  the  fundus  forms  a 
large  tumor  within  the  vngiua,  and  even  extends 
without  the  os  externum. 

Symptoms. 

The  fymptoms  of  incomplete  inverfion  can  only 
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be  guefled  at  from  the  excefs  of  the  difcharge. 
"When -complete^  examination  will  afcertain  it. 

DCCCLXXII. 

Prolapfus. 

A  difplaced  uterus,  by  the  yielding  of  the  liga- 
ments, occurs  in  thofe  who  have  a  large  pelvis, 
•or  where  the  foft  parts  are  much  relaxed  by  labor. 
By  this  means  it  falls  down,  fo  as  to  occupy  the 
external  parts,  or  appears  without  them. 

Symptoms. 

"This  afFe£lion  is  obvious  on  examination. 
DCCCLXXIII. 
Striflure,  isfc. 

Stricture  occurs  at  that  part  of  the  uterus  where 
the  fundus  ends  in  the  cervix.  The  parts  become 
here  glued  by  fome  flight  inflammation,  or  gradu- 
ally approach  each  other  fo  as  to  (hut  up  the 
aperture.  Iri  the  fame  way,  the  os  uteri  has  been 
found  clofed  up  by  the  growth  of  a  membrane, 
and  its  opening  obliterated.  A  bony  ftate  of  the 
uterus  has  been  alfo  known,  from  a  morbid  fecre- 
tion  of  its  veffels.  It  has  likewife  been  changed 
into  an  earthy  fubftance.  Bone  has  alfo  been 
found  in  its  cavity,  arifing  probably  from  a  tubercle 
afluming  this  ftate ;  and  ftones  have  not  unfre- 
quently  occupied  the  fame  fituation,  varying  in 
their  colour,  and  correfponding  to  concretions  in 
other  glandular  parts  of  the  body.  Even  a  dead 
fcetus  has  been  changed  into  an  earthy  matter  by 
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remaining  a  long  time  in  this  cavity,  ftill  preferv- 
ing  its  original  fhape. 

DCCCLXXIV. 
Water. 

Dropfy  of  the  uterus  is  a  difeafe  in  which  a- 
large  accumulation  has  at  times  taken  place,  even 
to  the  extent  of  100  pints,  the  fluid  pofletTing  a 
bloody  or  yellowifh  appearance,  and  being  ferous 
as  in  other  cafes.  A  ftri&ure  of  the  cervix  always 
attends  this  morbid  ftate. 

Symptoms. 

The  evacuation  of  water  only  afcertains  the 
certainty  of  this  ftate. 

DCCCLXXV. 

Hydatids. 

Hydatids  of  the  uterus  differ  from  thofe  in  other 
fituations.  They  confift  of  veficles  of  a  round 
oval  fliape,  having  each  a  narrow  (talk  by  which 
they  adhere  to  each  other.  They  differ  much  in 
fize,  from  a  walnut  to  a  pin's  head,  and  the  larger 
poflefs  fmaller  ones  adhering  to  them  by  narrow 
procefTes.  It  is  probable  they  are  conne&ed  with 
impregnation. 

Symptoms. 

No  marks  can  difcriminate  this  morbid  ftate  till 
the  expulfion  of  the  hydatids,  when  it  is  attended 
with  pains  refembling  thofe  of  labor, 
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DCCCLXXVL 

Rupture. 

Rupture  of  the  uterus  is  an  accident  occasionally 
taking  place  at  the  end  of  pregnancy,  or  in  the 
courfe  of  labor.  The  tide  -of  the  uterus  is  generally 
the  feat  of  it ;  and  where  the  peritonaeum  remains 
entire,  there  is  accumulated  between  it  and  the 
rupture  much  black  coagulated  blood,  having 
much  the  appearance  as  if  gangrene  had  taken 
place. 

Symptoms. 

The  fymptoms  of  this  accident,  though  it  is 
only  certainly  known  by  examination,  are,  pain, 
with  a  feeling  in  the  belly  of  fomething  giving 
way,  chocolate  coloured  vomiting,  fafpenfion  of 
labor  pains,  and  a  rttracTion  of  the  preventing 
part.  , 

DCCCLXXVII. 

Varieties. 

The  fize  and  thicknefs  of  the  uterus  varies  in 
different  cafes,  and  alfo  its  fituation  being  placed 
more  or  lefs  laterally  in  the  pelvis.  A  double 
uterus  has  alfo  occurred  as  an  inftance  of  mal- 
conformation. 

DCCCLXXVIH. 
Morbid  Changes  of  the  Uterine  Appendages 
on  the  ovaria. 
Inflammation  of  the  Coats. 
Inflammation  of  the  peritoneal  covering  of  the 
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Ovaria  arfcs  from  its  connection  with  other  parts, 
and  is  never  original.  When  aflaming  this  (late, 
it  difplays  the  fame  appearance  as  inflammation 
elfewhere  ;  and  the  confequence  of  this  is  tlic  ad- 
helion  of  the  ovaria  to  the  neighbouring  parts. 

DCCCLXXIX. 
lnjlamed  Subjcarwe. 
This  only  arifes  from  inflammation  of  the  uterus, 
and  by  this  inflammation  the  ovaria  become  en- 
larged, hard,  and  vafcular.    Frequently  pus  is 
formed  in  them. 

Symptoms. 

The  fame  fymptoms  attend  this  affe&ion  as  that 
of  the  uterus. 

DCCCLXXX. 

Schirrus. 

Schirrus  is  a  lefs  frequent  afFe£lion  of  the  ovaria 
than  of  the  uterus.  By  its  attack  they  are  changed 
into  an  enlarged,  hard,  white  mafs,  interfered, 
as  in  other  parts,  by  membrane;  and  not  un- 
frequently  the  change  into  hardnefs  proceeds  the 
length  of  bone,  witli  a  greater  proportion  of  earth 
in  it  than  common  bone. 

Symptoms. 

Schirrus  here  can  never  be  determined  but  in  a 
very  advanced  progrefs  of  the  difeafe. 

DCCCLXXXI. 

S'.ftnefs. 

The  ovaria  becomes  at  times  enlarged  and 
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changed  into  a  brown  pulp,  with  cells  containing 
a  fluid.  Much  the  fame  appearance  takes  place 
when  they  aflame  a  fcrofulous  (late. 

DCCCLXXXII. 

Dropfy. 

The  chief  difeafe  of  the  ovaria  is  dropfy,  the 
whole  fubftance  being  deftroyed,  and  changed 
into  a  bag  containing  a  fluid.  The  fize  of  this  is 
often  large,  firm,  and  white  in  its  texture,  while 
its  fluid  is  capable  of  being  in  part  coagulated. 
In  this  bag  a  number  of  cells  are  often  alfo  found, 
which  communicate  with  each  other,  and  at  other 
times  cyfts  are  found  that  have  no  communica- 
tion. The  fize  of  thefe  cyfts  is  various,  from  a 
hazel  nut  to  an  orange;  and  their  coats  vary  in 
their  degree  of  thicknefs,  and  in  the  number  and 
compactness  of  their  laminse.  The  fluid  they 
contain  is  of  various  confidence,  from  ferum  to 
jelly ;  and  it  is  not  the  fame  in  every  cyft.  Thefe 
cyfts  adhere  by  broad  furfaces  to  each  other,  and 
are  only  the  natural  ftructure  of  the  ovaria  en- 
larged. 

Symptoms. 

Dropfy  of  the  ovarium,  when  advanced,  is 
marked  by  an  abdominal  tumor  on  one  fide,  with 
an  unequal  furface  and  obfcure  fluctuation,  the 
general  health  little  affected,  and  the  urine  no 
ways  diminifhed. 
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DCCCLXXXIII. 

Extraneous  Produclions. 
The  converfion  of  the  ovaria  into  a  fatty  fub- 
ftance,  having  teeth  and  hair  in  it,  is  a  lingular 
change  that  at  times  occurs.    They  are  inclofed 
by  a  capfule  of  a  white  ftrong  membrane.  The 
hairs  lie  loofe  in  the  fat,  or  adhere  to  the  capfule. 
The  teeth  here  want  fangs ;  they  are  connected  to 
the  inner  membrane  of  the  capfule,  or  an  irregular 
bony  mafs.    The  origin  of  thefe  produclions  are 
as  yet  inexplicable,  though  they  do  not  appear 
connected  with  impregnation. 

DCCCLXXXIV. 

Foetus. 

An  ovarial  foetus  is  a  frequent  appearance.  It 
never  arrives  at  any  great  fize.  The  ftruclure  of 
the  ovarium  becomes  changed  into  a  bag  of  fome 
firmnefs ;  and  on  the  infide  of  the  bag  is  attached 
the  placenta,  and  part  of  the  chorion.  On  this 
bag  the  Fallopian  tube  and  fpermatics  can  be 
traced.  The  uterus  aflumes  the  impregnated  ftate 
by  an  enlargement  at  the  fame  time,  and  forma- 
tion of  decidua.  Its  veflels  are  alfo  augmented. 
DCCCLXXXV. 

Shrinking. 

Age  diminifhes  the  ovaria  to  half  their  fize,  and 
renders  them  hard  and  tuberculated*  Their  ve- 
ficles,  in  this  ftate,  are  found  filled  with  a  white 
folid  matter. 
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DCCCLXXXVI. 

Defecl. 

The  ovaria  have  been  found  wanting  at  times 
on  both  fides,  and  occafiunaliy  on  one. 

DCCCLXXXVII. 
On  the  Fallopian  Tubes. 
The  changes  which  the  Fallopian  tubes  un- 
dergo, are  fimilar  to  thofe  of  the  ovarium.  Thus 
inflammation  is  communicated  to  them  from  the 
uterus,  and  even  their  fuppuration  takes  place. 
Adhefions  are  formed  by  them,  in  confequence  of 
inflammation,  to  the  neighbouring  parts,  and  par- 
ticularly the  fimbriated  extremity  of  the  tube  is 
found  adhering  to  the  ovarium,  or  its  ftrufture  and 
aperture  are  entirely  loft.     Dropfy  alfo,  from  the 
adhefion  of  its  two  extremities,  enfues.  The  aper- 
ture of  the  tubes  is  likrwife  at  times  wanting  from 
malconformation,   and  an  ovium  has  even  been 
detained  here  in  its  defcent,  and  increafed  in  the 
tube  'to  a  confiderable  fize,  while  the  uterus  is 
augmented,  and  receives  all  the  other  changes 
that  take  place,  as  if  it  had  been  depofited  there. 
The  tube  is  even  fubjec.1  to  aflame  the  tuberculous 
ftate,  and  to  poflefs  a  growth  of  a  firm  white 
fubftance,  interfered  by  fepta  the  fame  as  the 
uterus. 

DCCCLXXXVIII. 
On  Round  Ligaments. 
Thefe  parts  are  expofed  to  the  progrefs  of  in- 
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flammation  from  the  uterus,  and  other  affc&ions 
which  have  been  particularly  noticed. 

DCCCLXXXIX. 
Diseases  of  the  Vagina. 
Inflammation. 
Inflammation  of  the  internal  furface,  near  the 
os  externum,  is  common  from  a  venereal  caufe. 

Symptoms* 

The  fymptoms  are  fuch  as  conftitute  gonorrhceao 
DCCCXC. 

Adhefion. 

The  efTeft  of  violent  inflammation  is,  adhefion 
of  the  fides,  more  or  lefs  general ;  but  it  is  moftly 
partial,  and  conliitutes  ftrl&ure. 

Symptoms. 

The  marks  of  this  ;ire  known  by  examination, 
and  th°y  may  be  previoufly  fufpe&ed  by  the  ab* 
fence  of  the  rnenfes,  and  the  inability  of  fexual 
intercourfe. 

dcccxcl 

Ulceration, 

Ulceration  is  here  in  various  degrees,  from  a 
fingle  fpot  on  the  internal  furface  to  a  foul  ragged 
fore.  Thefe  ulcers  frequently  arife  from  the 
uterus,  and  in  their  progrefs  communications  are 
formed  by  them  with  the  neighbouring  parts, 
particularly  the  bladder  and  re£tum,  which  em- 
bitter exiftence. 
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Symptoms. 

Examination  is  the  fureft  means  of  their  detec- 
tion, and  they  are  attended  with  more  or  lefs 
pain,  and  a  purulent  difcharge. 

DCCCXCII. 

S  chirr  us. 

Schirrus  occurs  here  alfo  without  the  fame  ftate 
of  the  uterus,  and  nothing  peculiar  diftinguifties 
its  appearance  here  from  what  has  been  defcribed 
elfewhere. 

Symptoms. 

The  chief  fymptoms  of  it  are,  the  glaffy,  pain- 
ful, hardened  feel,  which  the  affected  part  af- 
fumes. 

DCCCXCIII. 

Inverfion. 

Inverfion  or  prolapfus  here,  is  a  frequent  difeafe, 
produced  by  a  wide  pelvis,  and  a  relaxed  ftate  of 
the  foft  parts,  particularly  the  os  externum.  It 
is  either  complete  or  incomplete.  When  it  is 
without  the  external  parts,  it  difplays  different 
(hapes,  forming  either  a  large  rounded  mafs,  or 
being  narrow  and  elongated,  fo  as  to  extend  fome 
way  from  the  furface  of  the  body.  This  appear- 
ance conflitutes  a  fpecies  of  hermophroditifm. 
Where  long  inverted,  the  parts  acquire  a  hardnefs, 
and  inflammation  and  ulceration  occafionally  arife. 
Adhefion  is  alfo  formed,  while  the  uterus  is  in  this 
prolapfed  (late,  with  the  neighbouring  parts,  which 
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renders  their  reduction  extremely  difficult,  and 
fometimes  impaflible. 

Symptoms. 

This  complaint  is  marked  by  a  fenfe  of  bearing 
down,  and  the  pafling  up  of  a  tumor  through  the 
vagina  in  the  erect  pofture.    Examination,  how- 
ever, is  the  fureft  teft.  ^ 
DCCCXCIV. 
Deviations. 

Three  different  deviations  of  the  vagina  from 
the  natural  dimenfions,  merit  to  be  noticed. 

U  The  \Jt  is  its  fhortnefs  to  half  its  natural 
length,  which  is  the  effe£t  of  malconformation, 
and  is  only  known  by  examination. 

2.  The  2d  is  its  extreme  widenefs,  from  the 
previous  dilatation  of  polypi  that  have  been  re- 
moved ;  and, 

3.  The  3*/  is  narrownefs  ;  which,  in  a  morbid 
degree,  is  generally  the  effecl:  of  malconformation. 

DCCCXCV. 
Morbid  Appearances  of  the  External  Parts. 
Imperforated  Hymen. 
The  conclufion  of  the  vagina  at  its  external 
extremity,  is  by  means  of  a  firm  membrane,  the 
effect,  of  original  formation,  generally  difcovered 
at  the  period  of  menftruation,  in  confequence  of 
the  accumulation  then  taking  place. 

Symptoms. 

Its  fymptoms  confift  in  ftrong  bearing  down 
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pain,  firft  occurring  at  every  menftrual  period, 
and  then  departing;  at  lafl  they  become  more 
continued  as  the  accumulation,  and  of  courfethe 
uterine  irritation,  increafes. 

dcccxcvl 

Enlarged  Clitoris. 
This  majrifhofity  is  often  at  birth  larger  than 
the  penis  of  a  male  child,  with  a  prepuce  glans, 
and  an  external  fiffure,  fo  as  to  imitate  the  ap- 
pearance of  the  male.  In  its  progrefs,  however, 
the  increafe  is  not  equal  to  the  increafe  of  the 
penis.  An  accurate  examination  of  the  general 
ftate  of  the  parts  will  detect  the  real  nature  of  the 
malconformation. 

DCCCXCVII. 

Enlarged  Nympha. 
This  enlargement  fometimes  occurs  in  one,  and 
fometimes  in  both.  When  extended  fo  as  to  pafs 
beyond  the  labia,  the  ftruc"ture  becomes  changed 
fimilar  to  that  of  the  labia,  and  it  is  inconvenient 
from  the  effects  of  friction. 

DCCCXCVIII. 
Adhefion  of  the  Labia* 
The  labia  are  found  united  in  two  ways,  either 
by  a  fine  line  not  extended  to  the  meatus  urinie 
and  glans  of  the  clitoris,  or  they  are  joined  by  a 
continuition  of  the  common  {kin,  by  which  the 
labial  appearance  is  loft.  The  parts  here  are  the 
common  feat  of  inflammation  and  ulceration  from 
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a  venereal  caufe,  but  thefe  merit  no  particular  in- 
veftigation. 

DCCCXC1X. 

Morbid  Changes  of  the  Brain  and  its 
Membranes. 
Inflammation  of  the  Dura  Mater. 

The  appearances  exhibited  by  the  dura  mater 
in  a  (late  of  inflammation  are,  its  increafed  vaf- 
cularity,  though  this  never  takes  place  in  a  high 
degree  from  its  natural  ftructure  ;  the  lining  of  its 
inner  furface  with  coaguhtble  lymph,  which  is  not 
frequent ;  and  an  adhefion  between  it  and  the 
other  membranes  of  the  brain  to  a  certain  extent; 
though  this  is  ;>lfo  rare.  Inflammation  here  often 
terminates  by  fuppuration.  Pus  is  found  cover- 
ing it,  and  even  gangrene  at  times  enfues.  Ulce- 
ration, alfo,  is  a  frequent  appearance. 

Symptoms. 

The  marks  of  this  morbid  ftate  are,  pain  of  the 
head,  delirium,  general  fever,  and  fometimes  ccn- 
vulfions,  or  a  tendency  to  thefe. 

DCCCC. 

Attachment  of  Extraneous  Sub/lances. 
The  dura  mater  has  at  times  tumors  proceeding 
from  it  of  a  fcrofulous  or  fpongy  nature,  the 
former  being  diftinguifhed  by  the  curdy  pus  on 
diffcilion,  the  latter  by  their  foft  pulpy  feel  and 
apparent  fibrous  texture.  Even  bony  laminae  are 
3pt  to  form  here,  thin  and  irregular  in  their  fhape, 
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of  various  fizes,  and  confined  generally  to  the 
longitudinal  finus  or  its  falx,  with  a  greater  pro- 
portion of  earth  than  common  in  their  fubftance. 
The  number  of  thefe  oflifications  varies,  and  even 
the  falx  has  alTumed  entirely  this  ftate. 

Symptoms, 

The  fymptorns  of  tumor  are  marked  by  long- 
continued  pain  of  the  head,  occafional  delirium, 
or  convulfions,  not  unfrequently  apoplexy. 

When  bone  forms  the  caufe,  convulfions  are 
more  frequent,  with  continued  pain  of  the  head, 
and  occafional  delirium. 

DCCCCI. 

Adhefton. 

Morbid  adhefion  is  a  frequent  appearance  here, 
and  is  probably  the  effect  of  previous  inflam- 
mation. It  prevails  fo  ftrongly  as  to  divide  the 
membrane  on  attempting  to  feparate  it  into  two 
layers,  one  adhering  to  the  cranium,  the  other  to 
the  pia  mater. 

Symptoms. 
No  peculiar  fymptorns  mark  this. 

DCCCCII. 

Tkicknefs  of  the  Arachnoid  Coat. 
This  is  the  only  morbid  appearance  remarked 
here,  and  along  with  it  a  ferous  fluid  is  found  m- 
terpofed  between  it  and  the  pia  mater. 

*3 
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DCCCCIII. 

Venous  Turgidity  of  the  Pia  Mater. 
Til  is  appearance  occurs  without  marks  of  in- 
flammation, and  is  the  confequence  of  the  obftruc- 
tion  of  the  blood  in  its  pafiage  to  the  heart,  fo 
that  the  veins -here  become  diftended  with  de- 
oxydated  or  black  blood. 

Symptoms. 

Stupor,  delirium,  and  apoplexy,  are  the  at- 
tendant fymptoms  of  this  ftate. 

DCCCCIV. 

Inflammation  of  the  Pia  Mater. 
Inflammation  here  is  difficult  to  diftinguifh 
from  the  natural  vafcular  appearance  of  the  mem- 
brane. The  chief  diftin&ions  are  drawn  from 
the  greater  vascularity  of  its  under  procefTes,  and 
their  clofer  adhefion  to  the  brain.  Occafionally 
the  formation  of  pus  takes  place,  effufed  on  its 
furface,  and,  more  rarely,  adhefion  between  it  and 
the  dura  mater. 

Symptoms. 

The  fymptoms  are  the  fame  here  as  inflamma- 
tion of  the  other  membranes  already  noticed. 

DCCCCV. 
Anomalous  Appearances  of  the  Pia  Mater. 
This  membrane  is  fubjeft  to  the  attachment  of 
fcrofulous  tumors ;  to  the  diftenfion  of  its  veflels 
with  air,  extricated  in  a  peculiar  manner  from 
the  circulation  ;  to  the  adhefion  of  hydatids  to  its 
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fubftance,  and  even  to  the  occafional  converfion 
of  it  into  bone. 

Symptoms. 

None  of  thefe  circumftances  have  been  charac- 
terized by  any  peculiar  fymptoms. 

DCCCCVI. 
Diseased  Appearances  of  the  Brain. 
The  morbid  appearances  of  the  brain  itfelf  may 
be  reduced  to  real  change  of  ftructure,  or  fluid 
accumulations. 

DCCCCVII. 
Inflammation. 
The  firft  of  thefe  changes  is  inflammation  being 
confined  to  a  fmall  fpot,  either  of  it  or  of  the 
cerebellum,  though  this  cfFecl  is  rare  without 
external  violence.  It  exhibits  only  increafed  vaf- 
cularity  and  rednefs,  extending,  if  on  the  furface, 
to  the  contiguous  membranes. 

Symptoms. 

The  fymptoms  of  this  (late  are,  pain  of  the  head, 
delirium,  general  fever,  and  coma. 

DCCCCVIII. 

Abfcefs. 

Abfcefs  of  the  brain  is  a  frequent  confequence 
of  inflammation,  by  which  its  texture  is  broken 
when  the  collection  is  great,  or  the  part  ulcerated 
where  it  is  fmall. 

Symptoms. 

The  marks  of  this  ftate  are  the  fymptoms  of  n 
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rl.immatior>,  with  paralyfis  and  convulsions,  parti- 
cularly where  it  is  feated  in  the  tuber  annulare,  or 
medulla  oblongata. 

DCCCCIX. 

Gangrene. 

Gangrene  here  is  rare,  and  exhibits  a  dark 
brown  appearance,  with  much  foftnefs. 

DCCCCX. 

Softnefs. 

Preternatural  foftnefs  of  the  brain  is  mod  con- 
fpicuous  near  the  lateral  ventricles  in  the  medulla 
of  the  hemifpheres.  It  attends  fatuity  in  age*  and 
is  combined  with  fanguineous  apoplexy. 

;  DCCCCXI. 

Firmnefs. 

The  oppofite  ftate  of  the  former  is  more  com- 
mon, joined  with  toughnefs  and  elafticity  to  a 
great  degree ;  and  here  an  enlargement  of  the 
ventricles  takes  place,  with  an  accumulation  of 
ferous  fluid.  Exceflive  drynefs  of  the  brain  has 
been  alfo  noticed,  and  lightnefs  of  the  medullary 
fubftance. 

Symptoms. 

Mania  has  been  confidered  as  the  leading  mark 
of  this  Rate. 

DCCCCXII. 
Preternatural  Formation. 
In  the  fubftance  of  the  brain,  a  fmooth,  uni- 
form, firm,  white  fubftance  is  formed,  to  which 
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the  brain  adheres,  with  an  increafed  vafcularity  of 
its  edges.  Similar  rounded  maffes  appear  in  dif- 
ferent parts  of  the  brain,  and  in  fuch  cafes  a 
ferous  accumulation  prevails  in  the  lateral  ven- 
tricles. This  conllitutes  fcrofula  of  the  brain,  the 
fubftances  being  occafionally  converted  into  fcro- 
fulous  matter.  Eneyfted  tumors  are  alfo  at  time* 
an  appearance  in  the  brain,  probably  connected 
with  the  fame  caufe.  Bony  tumors  have  been  alfo 
noticed,  confiding  of  an  irregular  mafs  of  offeous 
proceffes,  filled  up  by  a  flefhy  interflitial  fubflance. 

Symptoms. 

The  fymptoms  of  thefe  various  preternatural 
affections  are,  fixed  pain  or  uneafinefs  in  the 
head,  with  occafional  delirium,  convulfions,  and 
apoplexy.  If  paffing  on  to  the  optic  thalami,  defect 
of  vifion  is  conjoined ;  if  to  the  tuber  annulare, 
or  medulla  oblongata,  convulfion  is  the  moft  fre- 
quent fymptom. 

DCCCCXIII. 

Hydrocephalus,  or  Watery  Accumulation. 

Internal. 

Perhaps  the  mofi  common  difeafe  of  the  brain 
is  the  hydrocephalus,  where  water  is  accumulated 
in  its  ventricles.  It  is  a  difeafe  of  childhood, 
from  the  moment  of  birth  till  near  the  age  of 
puberty,  though  its  attacks  are  confined  to  the 
three  or  four  firft  years  of  life.  The  quantity  of 
accumulation  varies  in  different  cafes,  from  a  few 
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ounces  to  as  many  pints.    Where  it  is  in  excefs, 
by  the  raifing  of  the  anterior  end  of  the  fornix,  a 
communication  come9  to  be  formed  between  the 
lateral  ventricles,  and  from  the  fame  caufe  alfo  it 
extends  into  the  yl  and  4th.  The  accumulation  here 
confilts  of  ferum  in  a  purer  ftate  than  in  the  other 
cavities,  though  the  proportion  of  its  coagulable 
matter  varies  in  different  inftances.    By  much  ac- 
cumulation, the  ftruclure  of  the  brain  is  changed 
more  or  lefs  into  a  pulpy  mafs,  or  containing  bag. 
The  bones  of  the  cranium  fufFer  an  extenfion  from 
this  difeafe,  altering,  alfo,  in  fome  degree,  their 
fliape,  and  the  flcull  greatly  exceeds  its  ufual  pro- 
portion to  the  face.    The  futures,  however,  form 
the  chief  places  of  the  extenfion  of  the  cranial 
cavity ;  but  the  bones  are  alfo  thinned,  and  their 
fibres  diffracted,  which  difplay  membranous  inter- 
files.   Such  are  the  changes  produced  by  long 
continuance  of  this  difeafe. 

Symptoms. 

The  fymptoms  of  this  difeafe  enumerated  are, 
pain  of  the  head,  joined  with  ftupor  and  con- 
vulfions,  occafional  hectic,  picking  of  the  nofe, 
and  grinding  of  the  teeth ;  joined,  when  more  ad- 
vanced, with  dilated  pupils  and  fquinting.  Sicknefs 
of  the  ftomach,  and  coftivenefs,  commonly  attend. 
The  pulfe,  at  firft  frequent  and  regular,  becomes 
more  flow  and  irregular  as  the  difeafe  proceeds  to 
its  laft  ftage. 
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dccccxiv. 

External. 

The  fame  accumulation  has  been  known  on  the 
furface  of  the  brain,  confined  by  the  pia  mater. 
It  is,  however,  rare,  and  perhaps  rather  con- 
joined with  the  former.  It  has  been  alfo  known 
between  the  cranium  and  dura  mater,  and  be- 
tween the  dura  and  pia  mater;  but  thefe  are  rarely 
original  ftates  of  difeafe. 

DCCCCXV. 

Bloody  Accumulation. 

The  effufion  of  blood  is  common  within  many 
parts  of  the  cranium.  It  depends  generally  on 
rupture;  and  this  effufion  may  be  lodged  in  the 
cerebral  fubflance  in  the  ventricles  upon  the  fur- 
face  of  the  brain,  or  within  its  membranes,  ac- 
cording to  the  particular  caufe  of  the  rupture. 

Effufion  here  is  either  attended  with  a  found  or 
difeafed  flate  of  the  vafcular  fyftem  of  the  head ; 
and,  in  the  firfb  cafe,  which  is  the  lead  common, 
the  effufion  is  the  confequence  of  external  violence. 
The  difeafed  ftate  confifls  in  the  large  arterial 
branches  of  the  head  lofing  their  power  of  con- 
traction in  confequence  of  taking  on  an  offeous 
difpofition,  and  this  difpofition  they  communi- 
cate to  their  fmaller  ramification.  The  quantity 
efiufed  varirs,  but  is  often  confiderable,  and  in  a 
coagulated  flate,  the  prefTure  of  which  injures  the 

organ.    The  feat  of  the  effufion  is  ofteneft  the 
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medullary  part  of  the  hemifpheres,  and  near  the 
lateral  ventricles.  A  morbid  ioftnefs  of  the  brain 
alfo  may  favour  that  effufion. 

Symptoms. 

The  fymptoms  of  a  membranous  effufion  are, 
coma  in  different  degrees ;  thofe  of  an  effufion  into 
the  cerebral  fubltance  are,  alio,  ftertorous  breath- 
ing, and  palfy  more  or  lefs  complete,  convulfions, 
with  pulfe  flow,  full,  and  ftrong.  If  life  continues, 
thefe  fymptoms  end  in  permanent  hemiplegia. 

DCCCCXVI. 
Serous  Accumulation. 
This  is  generally  confined  to  the  medullary  part 
of  the  hemifpheres,  which  becomes  lined  with  a 
firm  membrane  containing  it. 

DCCCCXVII. 

Aneurifm. 

The  only  aneurifm  within  the  brain  is  that  of 
the  internal  carotid,  at  the  fciia  turcica.  It  is 
connected  with  the  difeafed  ft  ate  of  the  artery;  in 
advanced  life  is  very  rare;  and  the  tumor  has  been 
found  the  fize  of  a  cherry. 

DCCCCXVIII. 
Morbid  Change  of  the  Choroid  Plexus. 
Diftenfion  of  the  vein  at  its  edge  produces  here 
the  appearance  of  hydatids,  in  fize  from  a  pea  to 
that  of  a  goofeberry.    It  is  an  appearance,  how- 
ever, very  rare.     Scrofulous  tumors  alfo,  of  a 
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fmall  globular  fhape,  are  found  attached  to  this 
part,  and  arc  equally  rare. 

DCCCCXIX. 
Difeafes  of  the  Pineal  Gland. 
The  pineal  gland  is  fubjecl:  to  various  morbid 
changes.  A  depofition  of  earth  is  found  con- 
ftantly  in  its  fubftance,  in  a  greater  or  lefs  quantity ; 
and  a  fmall  portion  appears  without  difeafe.  It 
is  alfo  fubjecl:  to  fchirrus,  acquiring  a  greater 
firmnefs  than  is  natural ;  and  water  has  even  been 
found  to  diftend  its  fubftance. 

DCCCCXX. 
Difeafes  of  the  Pituitary  Gland. 
This  gland  has  been  found  enlarged  and  changed 
into  a  fomewhat  firm  fibrous  texture. 

Dccccxxr. 

Difeafed  Nerves. 
Nerves  are  feldom  found  difeafed.  Where  they 
are,  they  fhrink  in  fize,  become  fofter  than  natural, 
and  lefs  opake  in  colour.  In  their  original  ftruc- 
ture,  however,  they  vary  in  different  cafes  in  their 
fize. 

DCCCCXXIII. 
Malconformation  of  the  Brain. 
A  confiderable  variety  of  malconformation  in 
the  origin  of  the  nervous  fyftem  is  met  with. 
Often  moil  of  the  cerebrum  is  wanting,  while  the 
cerebellum  and  fpinal  marrow  are  entire.  Some- 
times there  is  little  appearance  of  either  of  thefe, 
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with  the  medulla  fpinalis  at  the  fa  ne  time  of  a 
fmall  fize,  while  the  nerves  in  general  are  of  their 
proper  form  and  fize.  Where  the  brain  is  want- 
ing, the  cranium  is  on  a  level  with  the  eyes,  and 
has  its  fcalp  covered  with  a  foft  fpongy  excrefcence, 
divifible  into  didinft  cellular  maffes,  and  having 
a  fine  vafcutar  covering  over  it.  Inftead  of  this 
excrefcence,  there  often  appears  a  confiderable 
bag  defcending  from  the  fcalp  over  the  back  of 
the  trunk,  containing  a  ferous  fluid,  and  at  times 
portions  of  brain,  having  a  communication  with 
the  cranium. 

DCCCCXXIII. 

Morbid  Slate  of  the  Cranial  Bones. 
A  general  difeafed  thickening  of  the  whole  cra- 
nial bones  has  at  times  occurred,  fo  as  to  prefs 
upon  the  cavity  of  the  brain  ;  and  with  this  thick- 
nefs  they  acquire,  at  the  fame  time,  a  fpongy 
texture.  A  partial  growth  has  alfo  been  noticed, 
or  an  ivory-like  needle  protruding  into  the  cranial 
cavity,  forming  a  permanent  caufe  of  compreflion 
upon  the  brain.  The  natural  irregularity  of  the 
inner  furface  of  the  cranial  bafe,  confifling  in 
■its  ridges  lengthening  and  forming  fharp  fpaculi, 
is  a  frequent  fource  of  irritation  of  the  nervous 
fyftem. 


vol.  ir. 
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DCCCCXXIV. 

forms  of  Injeclions  ufed  for  Anatomical  P  reparations 
adapted  to  ib:  different  Kinds  of  Preparations  com- 
monly made. 

1.  Jn  forming  coloured  injedlions,  it  is  neceffary,  in 
order  to  their  ufe,  that  they  fhould  be  liquified  by  a 
degree  of  heat  lefs  than  that  of  the  boiling  point,  that 
the  texture  of  the  veffels  to  be  filled  may  not  be  de- 
ftroyed;  and  next,  that  it  fhould  remain  fomewhat  folid, 
or  rather  duclile,  when  introduced  ;  and  again  brought  to 
the  ordinary  temperature.  The  only  exception  to  this 
rule  is  in  the  corroded  preparations,  when  the  greati-ft 
degree  of  folidity  in  the  injection  is  required. 

2.  Anatomical  injections  are  of  four  kinds;  Coarfe, 
Fine,  Minute,  and  Mercurial. 

Coarfe  Injefticns. 
The  coarfe  is  commonly  employed  for  entire  fnh- 
jefts  or  extremities,  or  for  large  reffeTs,  where  no  mi- 
nute parts  are  to  be  filled.  It  may  be  varicufly  coloured  ; 
and  hi  ingredients  confirt  of  the  following  proportion*  : 

Forms. 
Red. 

Yellow  bees  wax,  16  ounces ; 

White  refin,  8  ounces ; 

Turpentine  varnifh,  6  ounces ; 

Vermilion,  3  ounces. 
The  three  firfl  ingredients  are  to  be  liquified  over  a 
flow  fire,  and  the  vermilion  afterwards  added  by  mix- 
ing it  firft  with  a  little  of  the  liquified  compofition,  and  . 
ftirring  it  well  with  a  wooden  peftle.  The  whole  of  the 
ingredients  being  then  blended  together  and  heated, 
the  inje&ion  will  be  fit  for  ufe. 
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Yellow  bees  wax,  16  ounces  ; 
White  refin,  8  ounces ; 
Turpentine  varnifh,  6  ounces  ; 
King's  yellow,  2^  ounces. 

White. 

Fine  bees  wax,  16  ounces ; 
White  refin,  8  ounces  ; 
Turpentine- varnifh,  6  ounces ; 
Flake-white,  54  ounces. 

Pale  Blue. 
White  bees  wax,  16  ounces; 
White  refin,  8  ounces; 
Turpentine  varnifh,  6  ounces; 
Bed  flake-white,  34  ounces; 
Fine  blue  fmalt,  34  ounces. 

Dark  Blue. 

White  bees  wax,  16  ounces ; 

White  refin,  8  ounces; 

Turpentine  varnifh,  6  ounces; 

Blue  verditer,  104  ounces.  * 

Black. 

Yellow  bees  wax,  16  ounces; 
White  refin,  8  ounces ;  , 
Terpentine  varnifh,  6  ounces; 
Lamp  black,  1  ounce. 

t 

Green. 

Yellow  bees  wax,  16  ounces ; 
White  refin,  8  ounces ; 
Turpentine  varnifh,  6  ounces ; 

A  A  2 
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Chryftsllized  verdigrife,  44  ounces  ; 
Beft  flake-white,  1-'  ounce. 
Gamboge,  1  ounce. 

Fine  Itijeftions. 
The  fecond  kind  of  injection,  or  the  fine,  is  appro- 
priated for  filling  the  fmaller  branches  of  the  principal 
veflels,  part  of  which  being  firft  thrown  in,  is  fuc- 
ceeded  by  the  coarfe,  to  force  it  on  and  fill  the  minute 
parts.   The  forms  of  fine  injection  are  : 

For  ms. 
Red. 

Brown  fpirit  varniih, 
White  fpirit  varnifh,  of  each  4  ounces ; 
Turpentine  varnifh,  1  ounce; 
Vermilion,  1  ounce. 

Yellow. 
Brown  fpirit  varnifh, 
White  fpirit  varnifh,  of  each  4  ounces ; 
Turpentine  varnifh,  1  ounce; 
King's  yellow,  1*  ounce. 

White. 
Brown  fpirit  varnifh, 
White  fpirit  varnifh,  of  each  4  ounces; 
Turpentine  varnifh,  1  ounce  ; 
Beft  flake-white,  2  ounces. 

Light  Blue. 
Brown  fpirit  varnifh, 
White  fpirit  varnifh,  of  each  4  ounc«&; 
Turpentine  varnifh,  1  ounce  } 
Fine  hlue  fmalt,  14  ounce  ; 
Beft  f.ake-white,  1 *  ounce. 


\ 
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Dark  Blue.  ' 
Brown  fpirit  varnifh, 
White  fpirit  varnifh,  of  each  4  ounces; 
Turpentine  varnifh,  1  ounce  ; 
Blue  verditer,  4  ounces. 

Black, 
Brown  fpirit  varnifh, 
White  fpirit  varnifh,  of  each  4  ounces; 
Turpentine  varnifh,  I  ounce ; 
Lamp-black,  \-  ounce. 
When  the  coarfe  and  fine  injections  lofe  part  of  their 
fluidity  by  frequent  melting,  a  little  more  of  the  tur- 
pentine varnifh  is  to  be  added  to  the  mafs,  and  the 
quantity  may  be  judged  of  by  its  ductility. 

Minute  InjeSlions. 

The  third  kind,  or  minute  injections,  is  adapted  folely 
to  the  fmaller  ramifications  of  the  veflels ;  and  the  fize 
being  the  chief  part  of  the  receipt,  is  thus  prepared: 

Take  the  finefl  glue  or  ifinglafs,  one  pound  ;  break 
the  glue  into  fmall  pieces,  and  putting  them  into  an 
earthen  pot,  pour  on  them  three  pints  of  cold  water : 
when  it  has  flood  24  hours,  occafionally  Itirring  it,  it  is 
to  be  placed  on  a  flow  fire  till  difTolved,  which  generally 
requires  half  an  hour.  When  removed,  and  fkimmed  from 
its  froth,  and  parted  through  a  fine  cloth  of  canvas  or 
flannel,  it  is  then  fit  for  the  additional  ingredients, 

Forms. 
Red. 

Size,  1  pint; 
Vermilion,  3  J  ounces. 
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Yellow. 

Size,  l  pint; 

King's  yellow,  2-£  ounces.       ^  ; 

White. 

Size,  1  pint; 

Beft  flake- white,  3^  ounces. 

Blue. 

Size,  1  pint; 

Fine  blue  fmalt,  6  ounces. 

Green. 

Size,  1  pint ; 

Chryftallized  verdigrife,  2  ounces; 
Beft  flake-white, 

Gamboge,  of  each  eight  fcruples. 

Black. 

Size,  1  pint; 

Lamp  black,  1  ounce  ; 
Thefe  injections  do  not  keep  unlefs  they  are  dried. 

The  fourth  kind  of  inje&ion,  or  quickfilver,  requires 
no  particular  preparation,  but  much  nicety  and  caution 
in  conducing  the  operations  with  it  in  order  to  be  fuc- 
cefsful. 
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